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The Symposium and How to Use This Booklet… 
Welcome to the 10th Annual Symposium of the School of Science, Engineering and Health! 
This symposium continues a strong tradition of annual events designed to showcase student and faculty 
innovation, creativity and productivity in academic departments that were formerly housed in different 
schools within the college.  This will be the third year in which we are holding the event as the School of 
Science, Engineering and Health.  We have maintained many customs while blending to establish new 
traditions.  We look forward to incorporating your suggested improvements into future symposia. 
The Program and Abstract booklet provides times, locations and topics for all of the presentations that 
will be given as part of the symposium.  A consolidated “Schedule at a Glance” for Oral Presentations is 
found on the next page and provides a presentation number, the names of all student presenters, and the 
starting time and location for each oral presentation.  Each presentation has been assigned a unique 
number based on the order in which it is scheduled within the symposium.  Oral and Poster 
presentations are grouped into blocks designated Oral Presentations I – XII, and Poster Sessions I & II.   
The title of each presentation and the names of all contributing co-authors and mentors are given in 
numbered lists on the pages that follow the Schedule at a Glance.  Bold font indicates the names of 
presenting authors.  An Abstract for each presentation (Oral or Poster) appears on the pages that follow 
the Oral Session and Poster Session schedules.  Abstracts are arranged in alphabetical order by the last 
name of the first author (see “Schedule at a Glance”); the presentation number appears in parentheses at 
the end of each abstract.  Finally, the names of all co-authors (and mentors) are listed at the end of the 
booklet in a single alphabetized list with the number(s) of each presentation on which that individual is 
listed as a co-author. I apologize in advance for any errors in, or omissions from the program. 
 A variety of symbols are used throughout to designate the roles of authors or contributors: 
The “*” symbol indicates research or project mentor.   
The “^” symbol indicates an off campus contributor 
 The “            “  symbol indicates that a project was affiliated with or supported by the 
Collaboratory for Strategic Partnerships and Applied Research (Messiah College).  
 The easel symbols (e.g.               ) contain numbers indicating that an oral presentation is 
accompanied by a poster in the respective Poster session (I or II ). 
I want to thank several individuals without whom I could not have organized the symposium or produced 
this booklet.  Thanks to Scott Weaver (Information & Mathematical Sciences) and his student Randy 
Groff for providing improvements to and assistance with the on-line Symposium Project Registration and 
Management system (SymPRM).  SymPRM was used to collect and organize Title, Abstract and Author 
information for each project, and then to organize much of that information into near Program-ready 
format.  Thanks also to the “brave” faculty members and students who used the SymPRM (some for the 
first time!).  A special thanks to John Harms (Biological Sciences) for the cover art and additional helpful 
suggestions.  Thanks to Lori Zimmerman for her wonderful support and helpful suggestions.    




























































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































Oral Presentations (Morning) 
Oral Presentations I: Engineering (Frey 110; 9:00 – 11:25) 
1 9:05 
Solar Power Demonstration Cart  
Ethan Crane, Luke Hostetter, Carl Erikson* 
2 9:25 
Pressed Oil Processing 
Seth Fickett, Tyler Newswanger, Carl Erikson* 
3 9:45 
Thermoelectric Generator Ventilation Hood 
Lee Drummond, Abhishek Jacob, Carl Erikson* 
4 10:05 
Oxygen Concentrator Filter Re-design and Testing 
Steven Bandstra, Emily Lewis, Barbara Ressler* 
5 10:25 
Flight Tracking and Messaging Systems (FTMS)   
Ben Clouser, Joel Love, Harold Underwood* 
6 10:45 
Multimodal Tutor: A Substitute Teacher 
Andrew Dowling, Randall Fish*, Harold Underwood* 
7 11:05 
WERCware: Remote Assistive Care Through Android and Arduino 
Chad Clemens, Josiah Merola, Harold Underwood* 
 
Oral Presentations II: Information Science I (Frey 243; 9:00 – 11:05) 
8 9:05 
An Overview of the Intelligent Water Management System (IWMS) 
Brian Nejmeh, Tony Beers, D. Scott Weaver 
9 9:25 
Text Messaging used as Data Transport Mechanism 




Data Modeling and Application Security for the IWMS System 
Rebekah Smith, Zachary Kantner, Michael Hoffman, Peter Shuck 
11 10:05 
Database Classes Provide Insulation to the IWMS Web Application 
Kyle McGovern, Kevin Olchewsky, Christopher Newman, D. Scott Weaver* 
12 10:25 
Google Graph and Map API Used for Data Analysis and Reporting 
Anthony Spargo, Matt Barker, Andrew Brisbin, Joel Spangenthal, Bethany Berge 
13 10:45 
Responsive Design Used in Conjunction with Word Press for the IWMS Web Application 
Kara Silvis, Darrin Kriebel, Daniel Shaffer, Randall Groff 
 
Oral Presentations III: Mathematics (Frey 349; 9:00 – 11:05) 
14 9:05 
Everyday Mathematics Once a Year: How the Everyday Mathematics Curriculum 
Presents Problems  
Shelby Haras 
15 9:25 
Fibonacci at Large 
Stephanie Andrews 
16 9:45 
Leonhard Euler’s Characteristic Theorem &The Mathematics of Doodling 
Olivia Weidemann, Lamarr Widmer* 
17 10:05 
The Math - Crafts Connection 
Julie Killian, Lamarr Widmer* 
18 10:25 
An Introduction to Voice Recognition 
Andy Yong 
19 10:45 





Oral Presentations IV: Physics, Biology, Chemistry                             
(Frey 343; 9:00 – 11:25) 
20 9:05 
Search for Dark Matter: A Summer Experience 
Joel Love, Nicholas Martin, Abaz Kryemadhi* 
21 9:25 
Light efficiency for a neutron veto detector for Dark Matter Studies 
Sheba Samuel, Abaz Kryemadhi* 
22 9:45 
Quantum Tunneling Phenomena for the Universe and Modern Devices 
Kyler Chrestay 
23 10:05 
Physiochemical factors affecting Trichopteran communities in limestone and sandstone 
streams 
Lindsay King, Jeff Erikson* 
24 10:25 
Developing and Implementing an Index of Biotic Integrity for the Limestone Streams of 
Central Pennsylvania 
David Dippold, Jeff Erikson* 
25 10:45 
Determination of Polychlorinated Biphenyls (PCBs) in Fish Using GC/MS 
Kyle Kessler, Richard Schaeffer*, Jeff Erikson* 
26 11:05 
Synthesis of Aspirnigrin A Analogs 
Kyle Burch, Anne Reeve* 
 
Oral Presentations V: Information Sciences II; Computer GAMES! 
(Hollinger Lounge; 9:00 – 10:25, followed by demonstrations) 
27 9:05 # 
SpellCraft 
Rebekah Smith, Avery deGruchy, David Owen*, Robert Kilmer* 
28 9:25 # 
Star Baron 




29 9:45 # 
Tri Fource   
Brandon Maze, Peter Jones, David Owen*, Robert Kilmer* 
30 10:05 # 
The Fighter's Den 
Stephen Powers, Robert Kilmer*, David Owen* 
# Each game will be available for demonstration play following the presentation. 
 
Oral Presentations (Afternoon) 
Oral Presentations VI: Engineering (Frey 110; 1:00 – 5:20) 
31 1:00 
The Collaboratory for Strategic Partnerships and Applied Research 
David Vader 
32 1:20 
Garden Water Access Project 
Lindsey Adomat, Marcus Upton, David Wilson, Tony Beers*, Joseph Longenecker^*, 
Timothy Whitmoyer* 
33 1:40 
Village Water Ozonation System (VWOS) 
Amy Heindel, Eric Kauffman, Amanda Schneider, Tim Yoder, David Vader, Timothy 
Whitmoyer* 
34 2:00 
Hollow Fiber Membrane Water Filtration System 
Daniel Earl, Jonathan Hepner, Darin Horst, Rebecca Ports, David Vader*, Timothy 
Whitmoyer* 
35 2:20 
India Mark II Sustainability Study 
Zachary Sizemore, Tony Beers*, Timothy Whitmoyer* 
36 2:40 
Light Sport Aircraft Wing Folding Design 




Light Sport Aircraft Engine Integration   
Aaron Black, Andrew Breighner, Jacob Francis, Donald Pratt* 
38 3:20 
An Alternative Way to Commute: 90 Volt Electric Motorcycle 
Matthew Bergey, William Jones, Zachariah Steeves, Donald Pratt* 
39 3:40 
Light Sport Aircraft Suspension and Landing System 
Benjamin Jarvis, Benjamin Richter, Donald Pratt* 
40 4:00 
Applied Research and Design of Brake Systems for the Mobility Electric Tricycle 
Jeffrey Herwig, Nathan Richards, John Meyer*, Tim Van Dyke* 
41 4:20 
Electric Mobility Tricycle: Rear Axle Redesign 
Seth Betteridge, Judah Mendez, Jean Esther Zipagan, John Meyer*, Tim Van Dyke* 
42 4:40 
Electric Tricycle Speed Reducer Assembly Redesign 
Moses Keener, Jared Landis, Eric Love, John Meyer*, Tim Van Dyke* 
43 5:00 
Mobility Tricycle Front-End Redesign 
Jeff Dwier, John Nordstrom, Sumin Seong, John Meyer*, Tim Van Dyke* 
Oral Presentations VII: Organismal Biology & Sustainability 
 (Jordan 159; 1:00 – 3:00) 
44 1:00  
Native Pollinators and Agricultural Production of Helianthus annuus at Messiah College 
Katherine Todd, Erik Lindquist* 
45 1:20  
Evaluation of the Methods Used to Test for the Presence of Batrachochytrium 
dendrobatidis in Central Pennsylvanian Amphibians 
Brennan Neal, Erik Lindquist* 
46 1:40 
An Integrated Model for Community-Based Tourism:  Established and Potential Tourism 
in the Torotoro Region of Bolivia 




Tuber Development and Tissue Culture of Virginia bluebells (Mertensia virginica (L.) 
Pers. ex Link) 
Erika Lyons, David Foster* 
48 2:20 
Effects of Riparian Vegetation on Macro-invertebrate Populations, CPOM Retention, 
and Rate of Consumption  
Brandon Peachey, David Foster* 
49 2:40 
Improved Protocols for the Localization of Nickel Storage Sites in Intact Roots of 
Arabidopsis thaliana 
Gwendolyn Collier, Michael Shin* 
Oral Presentations VIII: Cancer & Neuroscience   
 (Hollinger Lounge; 1:00 – 3:00) 
50 1:00 
Down-Regulation of Cholecystokinin mRNA Expression in Pancreatic Cancer Cells 
Julie Perta, John Harms* 
51 1:20 
Expression of the Human Gastrin Receptors CCKBR and CCKCR in PANC02 Murine 
Pancreatic Cancer Cells 
Shannon Sell, Gail Matters^, John Harms* 
52 1:40 
Creation of a Puromycin-Resistance Cassette for Insertion into plasmid pCAGEN 
Christopher Davis, John Harms* 
53 2:00 
How a silent intronic polymorphism correlates with increased risk of pancreatic cancer:  
Engineering two polymorphisms into the wildtype sequence of the CCKBR/CCKCR 
receptor 
Keane McCullum, John Harms* 
54 2:20 
Generation of a monoclonal antibody against the gastrin receptor and characterization 
of murine cell-mediated immune response to a potential pancreatic tumor antigen 
Glenn Jones, Lawrence Mylin*, John Harms* 
55 2:40 
Alterations in the GABA and Glutamate Inputs to the Dorsal Motor Nucleus of the Vagus 
in Acute Pancreatitis 
Michael Skolka, Tanja Babic^, R. Alberto Travagli^* 
11 
 
Oral Presentations IX: Biochemistry & Chemistry                             
(Kline 120; 1:00 – 3:00) 
56 1:00 
Methnothermus fervidus Histone Binding Affinity and Packaging of Archaeal DNA 
Natalie Ziegler, Hannah Tims* 
57 1:20 
Nucleosome Binding Properties of Archaea  
Lauren Nickell, Hannah Tims* 
58 1:40 
The Activity of Small Heat Shock Protein 17.8 in Aggregation Assays 
Jessica Herilla, Hannah Tims* 
59 2:00 
Expression and Purification of Zea mays Class II Hsp 17.0 for Inhibition of Lysozyme 
Aggregation 
Leben Tadesse, Hannah Tims* 
60 2:20 
Chemically Designed Surfaces: Patterning Self-Assembled Monolayers on ZnSe 
Substrates 
Sarah Robitaille, Alison Noble* 
61 2:40 
Characterization of Thiol and Carboxyl Self-Assembled Monolayers on ZnSe 
Andrew Steele, Alison Noble* 
Oral Presentations X: Exercise Science, International Service, History 
of Science  (Jordan 159; 4:00 – 5:20) 
62 4:00 
The Bridging Therapy Project: Destination Mahadaga, Burkina Faso 
Cortney Steele, Jodie Haak* 
63 4:20 
Wengert Award Recipient 2012: Ghana and India 
Supakorn Kueakomoldej, Wanda Thuma-McDermond* 
64 4:40 
Dueling Scientists and Dueling Historians: Controversy Over the External History of 
Germ Theory 




65 5:00  
Mama Natalie and Service-Learning at Macha Hospital, Zambia 
Wesley McCleaf, Julian Keller, Ellen Harpold, Leah Compton, Leah Martin, 
Kirsten Eller, Alyssa Benner, Wanda Thuma-McDermond* 
Oral Presentations XI: Immunology  (Hollinger Lounge; 4:00 – 5:20) 
66 4:00  
A Bacteriophage Neutralization Exercise for a Microbiology for Health Professions 
Course Laboratory 
Daniel Wingert, Kevin Wile, Victoria Himmelberger, Lawrence Mylin* 
67 4:20 
Identification and Characterization of Additional H-2b-restricted T cell Epitopes within 
the Simian Virus 40 Large Tumor Antigen 
Kevin Wile, Daniel Wingert, Jeremy Haley^, Todd Schell^, Lawrence Mylin* 
68 4:40 
Construction of a Novel System to Analyze Recognition of MHC Class II-Restricted 
Epitopes by CD4+ T Cell Hybridoma Clones in vitro  
Samuel Bray, Lawrence Mylin* 
69 5:00 
Site-Directed Mutagenesis of Multiple Major Histocompatibility Class II-Restricted 
Epitopes in Simian Virus 40 Large Tumor Antigen 
Stephanie Schell, Lawrence Mylin* 
Oral Presentations XII: Chemistry (Kline 120; 4:00 – 5:20) 
70 4:00 
Synthesis of a Key Intermediate of Aspernigrin A 
Seth Sharber, Anne Reeve* 
71 4:20 
Progress Towards the Synthesis of Aspernigrin A 
William Tidwell, Anne Reeve* 
72 4:40 
Synthesis and Purification of Aspernigrin A Analog Intermediates 
Philip Roth, Lauren Martin, Anne Reeve* 
73 5:00 
Synthesis and Characterization of Halogenated Barium Apatites 




Poster Sessions I & II: 3:00 – 4:00; 5:20 – 5:40 
 
Biological Sciences, Chemistry & Biochemistry, Evidence-Based 
Nursing Care, Exercise Science  
 
Jordan Lobby, Jordan 161, 1st floor Jordan Hallway;  
Kline 104, Kline 108, Kline 113   
Many oral presentations will be accompanied by a poster presentation.  A Poster that 
accompanies an Oral Presentation and which will be presented in Poster Session I 
and/or II is flagged in the list of Oral Presentations by the Poster Session I        and/or 
II        icons. 
Poster Session I:    3:00 – 4:00 
Evidence-Based Nursing Care (Kline 104, 108, 113)  
74 3:00 – 4:00 
Interventions to promote smoking cessation in cardiac patients.   
Ashley Conwell, Danielle Caley, Morgan Petrie, Barbara Gutshall^, Nancy Woods*, 
Tara Jankouskas* 
75 3:00 – 4:00 
The Effect of Colonized MRSA Education on Nurse Compliance with MRSA Precautions 
Jillian Carp, Alyssa Jordan, Jennifer Smith, Jenniffer Manatt^, Nancy Woods*, Tara 
Jankouskas* 
76 3:00 – 4:00 
The Effect of Family Therapy on Eating Disorders in Adolescents 
Erin Royer, Christina Rott, Susan Condie^, Nancy Woods*, Tara Jankouskas* 
77 3:00 – 4:00 
Effects of Disinfecting Caps on Preventing Catheter-Related Bloodstream Infections 
Cassandra Crowder, Stephanie Galvez, Michelle DeFabio^, Nancy Woods*, Tara 
Jankouskas* 
78 3:00 – 4:00 
The Effect of Benzodiaepines on Patient Fall Rates Among the Elderly 




79 3:00 – 4:00 
Evidence-Based Interventions For Artificial Nutrition and Hydration 
Corinne Wulf, Kayla Smith, Hannah Railing, Maureen Asper^, Nancy Woods*, Tara 
Jankouskas* 
80 3:00 – 4:00 
Implementing Early Skin-to-Skin Contact to Promote Maternal- Infant Attachment 
During Cesarean Delivery 
Amy Hess, Jenna Raup, Hannah Schutt, Katina Yousey, Lauren Buckwalter, 
Louann Zinsmeister* 
81 3:00 – 4:00 
Gowning and Gloving: Is It Worth It?   Contact Isolation Versus Standard Precautions 
on Methicillin-Resistant Staphylococcus aureus Rates 
Laura Duncan, Morgan Hartz, Ellen Harpold, Louann Zinsmeister* 
82 3:00 – 4:00 
Nutrition in the Critically Ill Patient: When is the Best Time to Start? 
Rachael Capeci, Brittney York, Izada Park, Louann Zinsmeister* 
83 3:00 – 4:00 
Post-traumatic Stress Disorder: What are the Implications of Screening Tools? Studying 
the Effects of  Posttraumatic Stress Disorder in Postpartum Women 
Natasha Webster, Leah Compton, Jean Cho, Chelsea Nye, Louann Zinsmeister* 
84 3:00 – 4:00 
Music Therapy and Hand Massage: The Solution to the Agitation Problem   
Amanda Lutz, Rebecca Fox, Leah Martin, Kathryn Henderson, Louann Zinsmeister* 
85 3:00 – 4:00 
Who’s In Control? Differences in Patient-Controlled Versus Nurse-Controlled 
Analgesia: Pain Management and Pain Satisfaction Post-Cardiac Surgery 
Holly Craven, Rebekah Espiritu, Nicole Hess, Kirsten Eller, Louann Zinsmeister* 
86 3:00 – 4:00 
Addressing the Issue of Distress in Cancer Patients 
Alyssa Benner, Jada Vance, Jungmin Yoo, Louann Zinsmeister* 
87 3:00 – 4:00 
Prevalence and Importance of Blood Pressure Monitoring of Children in the Emergency 
Care Setting 





Poster Sessions I & II  (3:00 – 4:00; 5:20 – 5:40) 
Exercise Science (Jordan 161 and 1st floor Jordan Hallway) 
88 3:00 – 4:00; 5:20 – 5:40 
Correlations Between Functional Balance and Postural Sway in a Geriatric Population: 
A Pilot Study 
Brandi Sollenberger^*, Rachel Jordan, Janet Hertz, H. Scott Kieffer* 
89 3:00 – 4:00; 5:20 – 5:40 
Caffeine Improves Anaerobic Performance in a 90-s Wingate Test in Habitual Users 
Nathan Marlowe, Kevin Ogden, H. Scott Kieffer*, Jodie Haak* 
 
Biochemistry, Biology, Chemistry                                                      
(Jordan Lobby, Jordan 161,  1st floor Jordan Hallway) 
44 3:00 – 4:00; 5:20 – 5:40 
Native Pollinators and Agricultural Production of Helianthus annuus at Messiah College 
Katherine Todd, Erik Lindquist* 
45 3:00 – 4:00; 5:20 – 5:40 
Evaluation of the Methods Used to Test for the Presence of Batrachochytrium 
dendrobatidis in Central Pennsylvanian Amphibians 
Brennan Neal, Erik Lindquist* 
47 3:00 – 4:00; 5:20 – 5:40 
Tuber Development and Tissue Culture of Virginia bluebells (Mertensia virginica (L.) 
Pers. ex Link) 
Erika Lyons, David Foster* 
48 3:00 – 4:00; 5:20 – 5:40 
Effects of Riparian Vegetation on Macro-invertebrate Populations, CPOM Retention, 
and Rate of Consumption  
Brandon Peachey, David Foster* 
49 3:00 – 4:00; 5:20 – 5:40 
Improved Protocols for the Localization of Nickel Storage Sites in Intact Roots of 
Arabidopsis thaliana 




51 3:00 – 4:00; 5:20 – 5:40 
Expression of the Human Gastrin Receptors CCKBR and CCKCR in PANC02 Murine 
Pancreatic Cancer Cells 
Shannon Sell, Gail Matters^, John Harms* 
52 3:00 – 4:00; 5:20 – 5:40 
Creation of a Puromycin-Resistance Cassette for Insertion into plasmid pCAGEN 
Christopher Davis, John Harms* 
53 3:00 – 4:00; 5:20 – 5:40 
How a silent intronic polymorphism correlates with increased risk of pancreatic cancer:  
Engineering two polymorphisms into the wildtype sequence of the CCKBR/CCKCR 
receptor 
Keane McCullum, John Harms* 
55 3:00 – 4:00; 5:20 – 5:40 
Alterations in the GABA and Glutamate Inputs to the Dorsal Motor Nucleus of the Vagus 
in Acute Pancreatitis 
Michael Skolka, Tanja Babic^, R. Alberto Travagli^* 
56 3:00 – 4:00; 5:20 – 5:40 
Methnothermus fervidus Histone Binding Affinity and Packaging of Archaeal DNA 
Natalie Ziegler, Hannah Tims* 
57 3:00 – 4:00; 5:20 – 5:40 
Nucleosome Binding Properties of Archaea  
Lauren Nickell, Hannah Tims* 
58 3:00 – 4:00; 5:20 – 5:40 
The Activity of Small Heat Shock Protein 17.8 in Aggregation Assays 
Jessica Herilla, Hannah Tims* 
59 3:00 – 4:00; 5:20 – 5:40 
Expression and Purification of Zea mays Class II Hsp 17.0 for Inhibition of Lysozyme 
Aggregation 
Leben Tadesse, Hannah Tims* 
66 3:00 – 4:00; 5:20 – 5:40 
A Bacteriophage Neutralization Exercise for a Microbiology for Health Professions 
Course Laboratory 
Daniel Wingert, Kevin Wile, Victoria Himmelberger, Lawrence Mylin* 
67 3:00 – 4:00; 5:20 – 5:40 
Identification and Characterization of Additional H-2b-restricted T cell Epitopes within 
the Simian Virus 40 Large Tumor Antigen 
Kevin Wile, Daniel Wingert, Jeremy Haley^, Todd Schell^, Lawrence Mylin* 
17 
 
68 3:00 – 4:00; 5:20 – 5:40 
Construction of a Novel System to Analyze Recognition of MHC Class II-Restricted 
Epitopes by CD4+ T Cell Hybridoma Clones in vitro  
Samuel Bray, Lawrence Mylin* 
69 3:00 – 4:00; 5:20 – 5:40 
Site-Directed Mutagenesis of Multiple Major Histocompatibility Class II-Restricted 
Epitopes in Simian Virus 40 Large Tumor Antigen 
Stephanie Schell, Lawrence Mylin* 
70 3:00 – 4:00; 5:20 – 5:40 
Synthesis of a Key Intermediate of Aspernigrin A 
Seth Sharber, Anne Reeve* 
71 3:00 – 4:00; 5:20 – 5:40 
Progress Towards the Synthesis of Aspernigrin A 
William Tidwell, Anne Reeve* 
73 3:00 – 4:00; 5:20 – 5:40 
Synthesis and Characterization of Halogenated Barium Apatites 







What is this? 
 
 
The icon indicates that a project presented in this Symposium was 
supported by, or conducted in association with the… 
 
The Collaboratory for  
Strategic Partnerships and Applied Research 
 
Service today … servant-leaders tomorrow. 
The Collaboratory is a center for applied research and project-based learning in the 
School of Science Engineering and Health at Messiah College. We add value to 
classroom learning by enabling participants to apply academic knowledge and live out 
their Christian faith through imaginative, hands-on problem solving that meets needs 
brought to us by Christian mission, relief and development organizations and businesses. 
The twofold mission of the Collaboratory is: 
 To foster justice, empower the poor, promote peace, and care for the earth through 
applications of our academic and professional disciplines. 
 To increase the academic and professional abilities of participants, their 
vocational vision for lifelong servant-leadership, and their courage to act on 
convictions.  
Areas of engagement include science, engineering, health, information technology, 
business, and education. Our projects enable students to engage classroom fundamentals 
in an authentic client-provider environment. Student leaders run the Collaboratory 
organization in partnership with the educators who mentor them. As God enables us to 
serve others today, we seek to grow as disciples of Jesus, to serve as God's stewards over 
the resources of our academic and professional disciplines, and to bear witness to the 
good news of the Kingdom of God.  
To learn more about the Messiah College Collaboratory for Strategic Partnerships and 





We graciously acknowledge the oversight and training provided 
by Messiah College faculty and others! 
 
Engineering Faculty and External Collaborators 
 
Biomedical Engineering Group 
 
Dr. Barbara Ressler  
Dr. John Spurrier 
 
DeVilbiss Healthcare 




Mr. Curt Byers 
Mr. Cary Cupka 
Mr. Carman Frith 
Dr. David Owen 
Dr. Nancy Patrick 
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Disability Resources Group 
 
Mr. Andrew Betteridge 
Mr. Alex Brubaker 
Mr. John Meyer  
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Forward Edge International 
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We graciously acknowledge the oversight and training 
provided by full time and adjunct faculty of 
The School of Science, Engineering and Health  
of Messiah College! 
 
Information and Mathematical Sciences 
Robert Kilmer, Ph.D. 
Abaz Kryemadhi, Ph.D. 
Brian Nejmeh, MS 
David Owen, Ph.D. 
D. Scott Weaver, DPS 
Lamarr Widmer, Ph.D. 
 
Biological Sciences 
Ted Davis, Ph.D. 
Jeff Erikson, MS, MEPC 
David Foster, Ph.D. 
John Harms, Ph.D. 
Erik Lindquist, Ph.D. 
Lawrence Mylin, Ph.D. 
Michael Shin, Ph.D. 
 
Chemistry & Biochemistry 
Alison Noble, Ph.D. 
Anne Reeve, Ph.D. 
Richard Schaeffer, Ph.D. 
Hannah Tims, Ph.D. 
 
Health & Human Performance 
Jodie Haak, Ph.D. 
H. Scott Kieffer, Ed.D. 
 
Nursing 
Tara Jankouskas, BSN, MSN, Ph.D. 
Wanda Thuma-McDermond, BA, BSN, MS, Ph.D. 
Nancy Woods, BSN, MSN, MPH, Ph.D. 
Louann Zinsmeister, BSN, MS, Ph.D., NLN, CNE 
21 
 
We graciously acknowledge the oversight and training provided 
by these Nursing Professionals! 
 
Holy Spirit Hospital  
 
Pinnacle Health  
80 Anderson, Erin BSN, RN 
82 Biagio, Teresa BSN, MBA, RN, ONC 
87 Book, Mark RN 
81 Browning, Michelle BSN, RN, CCRN 
81 Chester, Kathy BSN, RN, CCRN 
80 Chubb, Stacy BSN, RNC-MNN 
83 Clark, Jessica MCNS 
85 Clemence, Bonnie MSN, RN, CRN 
83 Compton, Leah MCNS 
84 Cosgrave, Amanda BSN, RN 
84 Cresswell, Amanda MSN, RN, CMSRN 
86 Druckenmiller, Cathy BSN, RN, CCRN 
81 Duffy, Melanie MSN, RN, CCRN, CCNS 
85 Easterbrooks, Leah BSN, RN 
86 Fowler, Kim MSN, RN, CNS-BC 
81 Good, Karen BSN, RN, CCRN  
84 Hammaker, Amanda BSN, RN 
84 Harne-Britner, Sarah MSN, RN, ACNS-BC 
86 Heisey, Candy BSN, RN 
82 Heisey, Deb BSN, RN, CNOR 
82 Hippensteel, Dawn BSN, RN, MS, CCRN, GCNS  
84 Hoyer, Wanda RN 
82 Johnson, Lydia MS, RN, CCRN 
85 Konick-McMahon, JoAnne MSN, RN, PCCN 
81 Lesher, Amy BSN, RN, CCRN 
87 Levenduski, Michalena MSN, RN 
85 Matter, Sheri MBA, BSN, NEA-BC 
76 Condie, Susan PhD(c), MSN, RN, ACNS-BC, CNE 
77 DeFabio, Michelle MS, RN, ACNS-BC, CCR 
74 Gutshall, Barbara RN, BSN, RCIS 
75 Manatt, Jennifer BSN 
79 Starner, Clarence  AD, CCRN 
22 
 
86 Maxwell, Talisha BSN, RN 
87 McCormick, Mary Alyce  RN 
83 Mortimer, Mary Lou MSN, RNC  
82 Nussbaum, Rebekah BSN, RN, CCRN 
83 Nye, Chelsea MCNS 
81 Phelan, Cathy BSN, RN, CCRN 
85 Praetsch, Ashley BSN, RN 
81 Recce, Gina BSN, RN, CCRN 
80 Ritter, Barb RNC-MNN 
80 Roller, Donna RN, CPN 
80 Schafer, Deborah MSN, RNC-OB 
85 Shradley, Katie BSN, RN, CVRN 
83 Stoney, Naisha BSN, RN 
82 Stroup, Jeff BSN, RN, CEN 
87 Todd, Kristen RN 
87 Troutman, Kim RN 
87 Tyson, Sue RN 
84 Urich, Alicia BSN, RN, CMSRN 
83 Webster, Natasha MCNS 
86 Wirth, Jeannie MSN, RN AOCN, CNS 




We Gratefully Acknowledge  
Financial and Material Support 
 
 The Agape Center of Messiah College (Service Learning Grants) 
 American Heart Association Summer Undergraduate Research Fellowship Grant,  
12UEFL1008000 (Travagli & Browning (PSU Hershey) 
 Christian Fund for the Disabled 
 The Collaboratory for Strategic Partnerships and Applied Research and its 
supporters 
 The Dr. Ray Crist Scholarship 
 Department of Energy (Grant) 
 Dorothy Gish Women in Leadership Grant 
 Fermi National Laboratory 
 Friends of Ray Diener and the Ray Diener Memorial Fund 
 Innovation Transfer Network 
 Integrated Projects Curriculum of Messiah College 
 Messiah College Departments: Biological Sciences; Chemistry & Biochemistry 
 National Science Foundation PFI/ITN Grant, Sub-Award # 4559-MC-NSF-7466 
 National Science Foundation Grant – 1049618 to Travagli & Browning (PSU 
Hershey) 
 The Oakes Museum Scholarship 
 The Paul and Elaine Wengert Endowment for Humanitarian Service Award 
 The Pennsylvania Academy of Science (Student Research Grants) 
 Penn State 2012 Materials Research Faculty Network Grant (MRSEC) 
 School of Science, Engineering and Health, Dean’s Office Special Funds (Mama 
Natalie) 
 Stanley Black & Decker 
 The Steinbrecher Undergraduate Summer Research Program 
 SymBionyx Corporation 
 World Vision India Mark II Pump Study 
 World Vision WASH Program (financial and technical support) 
 Other monetary donations to Messiah College that support student research (one 






What is ITN? 
 
 
The Innovation Transfer Network (ITN) connects businesses to faculty and students at 
institutions of higher education in Central PA to stimulate applied research, leverage 
innovation in the marketplace, and accelerate commercialization of technology.  You can 
learn more about this organization at:  http://www.innovationtransfernetwork.org/ 
 
ITN was instrumental in facilitating the development of the Wireless-Enabled Remote 




WERCware, SymBionyx, ITN and Messiah College 
 
Having been invited by SymBionyx (www.symbionyx.com) to join as a partner in 
development, initial project work was facilitated at Messiah College in 2008 by a 
$10,000 ITN Seed Assistance Grant awarded to Dr. Harold Underwood and Dr. Nancy 
Patrick, for a preliminary study on the efficacy of a Wireless-Enabled Remote Co-
presence (WERC) system.  WERCware, originally envisioned by Curt Byers, Founder 
and CEO of SymBionyx, provides remote coaching or attendant care for individuals with 
a range of cognitive or behavioral disabilities.  Initially, the application of WERCware as 
an assistive technology for those with Autism Spectrum Disorder (ASD) was 
emphasized, as a way to help such a participant function more effectively in the 
workplace.  The rudimentary prototype tested did show the functionality required to 
support this kind of remote job coaching.  However, at the time of the original study, 
wireless technology had not yet reached full potential for off-the-shelf devices 
unobtrusive and comfortable enough to be worn by such participants in the workplace.  
 
ITN staff continued to work with Dr. Underwood, Associate Professor of Engineering, 
and Dr. Nancy Patrick, Associate Professor of Special Education, as they partnered with 
SymBionyx in developing WERCware, by helping them refine a business model and 
engage in networking opportunities.  Since the initial WERCware prototype, efforts 
focused on selectively incorporating state-of-the-art hardware and software components 
that embody the WERCware vision, benefiting both attendant and participant and 
protecting the privacy of parties involved. 
 
In June 2011, Dr. Underwood presented the then current version of WERCware to a 
group of angel investors at an Engineering Forum hosted by ITN.  Dr. Underwood's 
presentation showed how Bluetooth™-enabled smart phones could be used to provide a 
more unobtrusive communication interface between the participant and a remote coach.  
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Subsequent to the forum, representatives from Messiah College, SymBionyx, local 
investors and ITN staff met in a series of meetings to determine how to take the concept 
further to commercialization. 
 
Based on these discussions, and other factors, SymBionyx has recently reformed as a for-
profit company, better positioned to take WERCware to commercialization. SymBionyx 
has also retained the services of DC-area-based The Alvarez Group as strategic equity 
partners and consultants. 
 
In September and October of 2012, SymBioynx with a team of students and faculty from 
Messiah College and the Collaboratory Communications Group, headed by Dr. 
Underwood along with Dr. Patrick, partnered with United Cerebral Palsy of Central 
Pennsylvania in a successful pilot project using WERCware and a new prototype 
wearable smartphone holster to enable the remotely supervised training of a young 
woman with Down Syndrome in a new Activity of Daily Living.   
 
With the recognition of WERCware’s benefits applied to Traumatic Brain Injury 
rehabilitation and in-home direct care services the scope for ever wider research and pilot 
project collaboration continues to grow.  This now includes active discussion with a 
medical research division of the U.S. Army and Veterans Administration Polytrauma 





An Abstract is provided for each oral and poster presentation. Abstracts are arranged here 
in alphabetic order by the last name of the first author. The number of the presentation 
that appears in the "Schedule-at-a-Glance" and lists of Oral Presentations and/or Poster 
Presentations appears in bold and within parentheses at the end of each abstract.  The 
same numbers are shown beside the name of each author in a unified alphabetical list 
found at the end of this Program. 
 
Lindsey Adomat, Marcus Upton, David Wilson, Tony Beers*, Joseph Longenecker^*, 
Timothy Whitmoyer* 
Garden Water Access Project 
The Collaboratory Water group is partnering with Serving in Missions (SIM) and Open 
Door Development in Burkina Faso to design low cost well drilling and water lifting 
technologies to complement their Survival Garden program. In January of this year we 
went on a site trip to Burkina Faso to meet with our client. This year we have also begun 
fabrication of our well drilling equipment. Our goal is to provide Burkinabe well drillers 
with reliable equipment that will allow them to work more efficiently while improving 
safety in comparison to their current tooling. (32) 
 
Stephanie Andrews 
Fibonacci at Large 
0, 1, 1, 2, 3, 5, 8, 13, 21, 34, 55, 89, 144… The Fibonacci sequence has fascinated 
mathematicians and the general public for hundreds of years. Beginning with the 
numbers 0 and 1, each subsequent number of the series is formed by summing the 
previous two. This informative talk will begin with a brief history of Leonardo Fibonacci 
and how the sequence was first discovered. We will then look at some of the incredible 
properties the Fibonacci sequence possesses. Next we will explore the relationships 
between the sequence and other mathematical ideas. Finally, we will close by 
investigating the Fibonacci sequence's appearance in nature and culture. (15) 
 
Steven Bandstra, Emily Lewis, Barbara Ressler* 
Oxygen Concentrator Filter Re-design and Testing 
Oxygen concentrators provide respiratory support for patients in hospitals around the 
world. However, oxygen concentrators used in rural hospitals in Africa tend to fail much 
sooner than their expected lifetime; this high failure rate is most likely due to 
contamination by dust and humidity. Intake filters on the concentrators are adequate to 
handle the intake of dust as long as they are properly maintained, but they are not 
designed to reduce humidity.  This year we researched, designed, and prototyped a new 
filter to combat not only the dust component of failure but also the humidity factor.  We 
did this by adding a quantity of silica gel to our filter to absorb water from the air.  After 
constructing several prototypes we tested the filters to determine how long they would 
last and how effective they would be.  Results showed that our filters are capable of 
reducing the relative humidity by up to 30%, but maintaining this reduction would 
require almost daily replacement of the silica gel.  Even if the silica gel were changed 
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biweekly, our new filters could increase the concentrator lifetime by a factor of four.  
This summer our design will be brought to Macha Mission Hospital to be tested in actual 
conditions. (4) 
 
Alyssa Benner, Jada Vance, Jungmin Yoo, Louann Zinsmeister* 
Addressing the Issue of Distress in Cancer Patients 
Cancer is an illness that affects all genders, ages, and cultures as well as all aspects of 
life. Over time, the discipline of nursing has expanded its role to include a more holistic 
approach to assessment.  The National Comprehensive Cancer Network (NCCN) has 
developed guidelines to help health care providers address several aspects of cancer, 
including the issue of distress management. These guidelines recommend the use of the 
Distress Thermometer and Problem List (DT/PL) to holistically assess distress in cancer 
patients. The purpose of this evidence-based research project was to explore how the use 
of the DT/PL promotes implementation of nursing interventions to decrease the future 
risk of perceived distress in cancer patients. Literature was collected from CINHAL, 
PubMed, and the NCCN website and four articles were critiqued. Evidence found that 
organizations who implemented a plan for use of the DT/PL noted increased patient 
satisfaction, ability to sustain the use of the tool, increased referrals, and the ability to 
overcome barriers and discomfort with asking the patient about issues of distress. 
Evidence supports the use of the DT/PL indicated by the usefulness of the tool in its ease 
and ability to address distress in cancer patients and their acceptance of the tool. Based on 
the evidence, oncology practice should use the DT/PL to assess distress in patients. 
Recommendations include educating health team members of the need to screen for 
distress in cancer patients and the usefulness of the DT/PL. (86) 
 
Matthew Bergey, William Jones, Zachariah Steeves, Donald Pratt* 
An Alternative Way to Commute: 90 Volt Electric Motorcycle 
The Alternative Commuter Vehicle project is in the form of a battery-powered electric 
motorcycle. Transportation Group students and their advisor, Dr. Don Pratt, have built 
the bike from two salvaged Kawasaki Ninja motorcycles, components from the famous 
Messiah solar racing cars, and more than two hundred donated lithium batteries. The 
project is currently in its final stages. All drive-train components are installed, a test drive 
was performed, and final bugs are being worked out of the motor. This presentation will 
cover the battery pack completion, motor diagnosis and repair, throttle construction, 
power management circuit, and progress on the battery-balancing system. We hope you 
will join us as we share about our experiences exploring the world of alternatively-
powered vehicles. (38) 
 
Seth Betteridge, Judah Mendez, Jean Esther Zipagan, John Meyer*, Tim Van Dyke* 
Electric Mobility Tricycle: Rear Axle Redesign 
In 2009, the tricycle frame was redesigned to include advancements in ergonomics, 
strength, and manufacturability. This frame supports the rear axles on only one side as in 
traditional wheel chairs; our previous frame designs supported the axles on both sides, 
similar to how standard bicycle axles are supported. Data collected from Burkina Faso 
and from extensive testing here demonstrated that the axles used on the new frame design 
fail prematurely in the electric version of the tricycle. The goal of this project is to 
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increase the life of the axles while delivering a sustainable solution that utilizes locally 
available materials and manufacturing processes.  Our team tested and evaluated different 
axle designs developed by previous teams. After evaluating several variations of single-
sided axle supports, our team ultimately decided to revert to a double-sided axle support 
design. This configuration is easy to manufacture, uses local materials, and is expected to 
provide improved part life. Our team refined this solution, analyzed it for possible 
failures, and constructed a prototype for experimental testing. It is currently being 
evaluated through long-term testing to verify that the axle wear problem has been 
sufficiently diminished prior to implementation in Burkina Faso. Initial results are 
promising. (41) 
 
Aaron Black, Andrew Breighner, Jacob Francis, Donald Pratt* 
Light Sport Aircraft Engine Integration   
Several years ago the Engine Integration team found a replacement engine for the 
original rotary engine for the light sport aircraft. The team has been preparing this new 
engine for use on the airplane. The fall of 2012 was spent testing the recently purchased 
HKS engine for thrust and fuel efficiency characteristics at different propeller pitches. 
This testing was done on campus with the use of a custom built test stand. The spring of 
2013 was spent preparing the engine mounts for the aircraft, the exhaust system, and 
other auxiliary systems. Design work was required for adapting the original mount 
designs to fit with the new engine type - a four-stroke engine. Also required was the use 
of an oil cooler which was different from the water cooled rotary engine. Therefore, the 
auxiliary systems for the new engine also needed to be redesigned for use on the airplane. 
(37) 
 
Samuel Bray, Lawrence Mylin* 
Construction of a Novel System to Analyze Recognition of MHC Class II-Restricted 
Epitopes by CD4+ T Cell Hybridoma Clones in vitro  
The Simian Virus 40 large tumor antigen (SV40 Tag) is an excellent model system for 
studies in cancer immunology because it is strongly immunogenic, but capable of causing 
tumors when expressed as a transgene in vivo when protected by immune tolerance.  The 
CD8+ T cell response to Tag in the C57BL/6 murine system is directed against four well-
characterized epitopes.  However, the CD4+ T cell response in this system remains 
uncharacterized.  Recent work using Tag-specific CD4+ hybridoma clones and immune 
splenocytes to screen a 175 member, overlapping 15-mer peptide library corresponding to 
the 708 amino acid Tag protein sequence have identified three CD4+ epitopes. In order to 
complement this peptide-based screening system, we are constructing a system in which 
candidate epitopes can be amplified by PCR and inserted into a modified pGLO plasmid, 
forming an amino terminal extension of the green fluorescent protein (GFP).  Such 
plasmids will be transformed into E. coli.  Induction of the fusion gene with arabinose 
should fill the bacteria with glowing fusion protein.  Incubation of arabinose-induced 
(glowing) bacteria with cultured murine dendritic cells (BMDCs) results in uptake which 
is readily observed as the phagocytes also begin to glow; glowing BMDCs containing E. 
coli DH5aexpressing unmodified GFP do not stimulate hybridoma clones.  Antigen 
processing should release the epitope peptide from the amino terminus of the fusion 
protein for presentation to added NFAT-lacZ+ CD4+ T cell hybridoma clones.  This 
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system should provide an excellent complement to the current methods which rely on 
incubation of MHC class II-positive APCs with synthetic peptides because it more 
closely resembles in vivo presentation.   Efforts to generate and test the GFP fusion 
protein system will be described.  The system will initially be tested by inserting the 
LT529-543 epitope and detecting it with appropriate hybridoma clones. (68) 
 
Kyle Burch, Anne Reeve* 
Synthesis of Aspernigrin A Analogs 
Aspernigrin A is a natural product that has shown cytotoxicity to colon cancer cell line 
SW1116, therefore has potential for clinical use.  Synthesis of the aspernigrin A molecule 
has been particularly difficult in the laboratory.  For this reason this study looked at the 
synthesis of aspernigrin A analogs.  A synthesis scheme has been proposed and partially 
optimized in the lab.  The formation of a 4-hydroxy-pyran-2-one group from 
acetophenone and acetophenone derivatives was realized in a two-step synthesis.  These 
reactions are crucial in the overall synthesis of aspernigrin A analogs. Particular success 
was found in the elaboration of 4-fluoroacetophone to 6-(4-fluorophenyl)-4-hydroxy-
pyran-2-one, giving a high yield and purity.  Overall, significant steps toward synthesis of 
aspernigrin A analogs were made. (26) 
 
Rachael Capeci, Brittney York, Izada Park, Louann Zinsmeister* 
Nutrition in the Critically Ill Patient: When is the Best Time to Start? 
Nutrition plays a critical role in the recovery of critically ill patients. Early nutrition has 
been associated with reduced medical complications, decreased length of stay, and lower 
intensive-care unit (ICU)/hospital mortality. However, there is much debate on how early 
enteral feedings should be initiated. Currently, there have been varying opinions on the 
“best time” for early nutrition initiation in the critically ill patient for optimal recovery. 
The purpose of this evidence-based practice research project was to explore the outcomes 
of providing early enteral nutrition (EEN), within the first 48 hours, in the critically ill 
patient. A literature review was conducted by obtaining relevant literature through 
CINAHL, PubMed, and Medline databases on nutrition in critically ill patients and their 
medical outcomes. Many of the studies found that initiation of EEN in the critically ill 
patient within the first 48 hours was associated with statistically significant lower medical 
complications, reduced ICU/hospital mortality, and decreased length of stay. The 
recommendation is to initiate a practice change in terms of beginning enteral feedings 
within the first 48 hours of intubation, and conduct further research using different study 
methods. (82) 
 
Jillian Carp, Alyssa Jordan, Jennifer Smith, Jenniffer Manatt^, Nancy Woods*, Tara 
Jankouskas* 
The Effect of Colonized MRSA Education on Nurse Compliance with MRSA 
Precautions 
Purpose: Among nurses in the acute care setting, what is the effect of colonized 
Methicillin-resistant Staphylococcus aureus (MRSA) precaution education on the 
compliance of nurses following the MRSA precautions? Significance: Nosocomial 
spread of MRSA causes increased morbidity and mortality in vulnerable patients.  
Effective isolation procedures are essential for patient safety. Background: Afif et al. 
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(2002), found only 40% compliance with MRSA precautions among nurses. Nurse 
frustration with using personal protective equipment (gowns, gloves, masks, etc.) when 
entering patient rooms and the lack of knowledge on the relevance of isolation 
precautions contributes to the low compliance. Among all nosocomial infections, MRSA 
is one of the most prevalent due to lack of compliance. Therefore it is important to find 
effective strategies to increase the compliance among health care professionals. 
Description: A review of literature was conducted utilizing MedLine, PubMed, 
CINAHL, and Cochrane Database from 2002-2012.  A total of forty-three articles were 
identified; six were found to address the problem and were the focus of study. The 
majority were Level II with a level B quality. Findings: Evidence supports the 
importance of educating nurses on MRSA transmission.  Infection control education 
successfully reduced nosocomial MRSA acquired infections as demonstrated in a study 
by Schelenz et al. (2005) (p = 0.003) and by Lee et al. (2009) (p < 0.001).  Trautman 
(2007) (p<0.001) and Cromer (2004) demonstrated significant reduction of nosocomial 
transmission rates when education was combined with additional compliance-promoting 
interventions. Conclusions: Based on the consistency and quality of current evidence, 
mandatory infection control education is recommended to promote nurse compliance 
with MRSA precautions. Further research with a pilot study could be conducted to 
explore the impact of a MRSA trained nurse who cares for all MRSA positive patients on 
MRSA transmission rates. (75) 
 
Kyler Chrestay 
Quantum Tunneling Phenomena for the Universe and Modern Devices 
Quantum tunneling is a unique characteristic of Quantum mechanics, in which a particle 
with a set energy is able to penetrate a barrier that has a higher energy than the particle. 
Classically speaking this particle would not tunnel at all. This effect is largely important 
in modern times for without tunneling many electronics would not be possible. With in 
depth explanation of tunneling, this characteristic of quantum mechanics is able to show 
how fundamental processes of the universe and modern day devices work. (22) 
 
Chad Clemens, Josiah Merola, Harold Underwood* 
WERCware: Remote Assistive Care Through Android and Arduino 
Wireless Enabled Remote Co-presence (WERC) is a project being pursued in partnership 
with SymBionyx that focuses on  dispensing coaching services via a remote connection. 
Currently those with cognitive disabilities and traumatic brain injuries often have a life-
coach or attendant-care provider who helps them learn or re-learn daily tasks. However, 
this approach can foster dependency and is not always the best long term practical 
solution for coaching or attendant-care agencies. WERCware aims to revolutionize this 
industry, by allowing one attendant to provide services to multiple participants from a 
remote location, while creating the opportunity for more independent development by the 
participant. The current prototype (WERCware 3.0) initiates and maintains contact 
between attendant and participant via a Skype call over an Android smartphone. The 
participant wears the smartphone pendant-style in an adjustable holster, customized to the 
individual. The holster is positioned for the attendant to observe along the same line of 
sight as the participant sees, providing the best viewpoint for helping a participant resolve 
problems in the immediate environment.  WERCware also helps a coach teach new tasks, 
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by playing instructional videos via Skype that walk the participant through the process 
step-by-step, using a faded approach to facilitate learning. The coach can still oversee 
during the learning process to assist if necessary. WERCware records essential session 
data, including task-times and prompts using an innovative WERCtymer application. A 
habilitation study completed in the Fall 2012 assessed the current WERCware prototype 
and identified some issues to address, including the reliability of the internet connection 
during peak usage, etc. This presentation reports on results of the habilitation study and 
current efforts to use the Arduino microcontroller as an interface with the smartphone.   
The vision for future work involves developing biometric sensors interfaced through the 
Arduino to monitor the participant, implementing an automatic privacy shutoff function, 
and developing a wireless connection monitor. (7) 
 
Ben Clouser, Joel Love, Harold Underwood* 
Flight Tracking and Messaging Systems (FTMS)   
Once outside radar range, small planes flying in remote locations must be tracked by 
alternative means. Organizations focused on emergency relief, humanitarian development 
and missionary support need to follow such flights, for reasons of safety and more.  The 
Automatic Flight Following System (AFFS) owned by JAARS has been safety tested and 
used extensively for this purpose, but its central microcontroller (a small single board 
computer / SBC) has become obsolete, since it is no longer marketed or supported by the 
manufacturer.  Thus, FTMS at Messiah College has agreed with JAARS to upgrade 
AFFS 1.0, so additional units could be fabricated.  Replacing the existing Rabbit SBC in 
AFFS 1.0 with the Rabbit 2610 involves both hardware software challenges, since the 
physical footprint and pinout of each don't match and the newer micro uses an enhanced  
programming language known as “Dynamic C”. Thus, thousands of lines of code had to 
be ported (translated) from the old micro to the new one. This porting process has now 
been completed so the new code can be compiled (loaded) on the AFFS 2.0 prototype.   
Current work involves interfacing essential devices to the new SBC, with additional code 
modification as necessary, for a test-configuration that insures AFFS 2.0 functionally 
emulates AFFS 1.0.  Vision for future work includes developing AFFS 2.0 
interoperability with other modes including satellite communication, so as to make it a 
more flexible system useful for a variety of organizations. (5) 
 
Gwendolyn Collier, Michael Shin* 
Improved Protocols for the Localization of Nickel Storage Sites in Intact Roots of 
Arabidopsis thaliana 
Nickel is a heavy metal pollutant that is toxic in high doses to both plants and animals. 
Current work is being done to use plants that hyperaccumulate nickel as a means of 
purifying polluted soil (a form of phytoremediation). However, most hyperaccumulators 
do not have enough biomass to be effective. Genetically modifying other species to 
display the same hyperaccumulation properties is one solution to this problem. 
Unfortunately, the mechanisms behind hyperaccumlation are not entirely understood. The 
location of nickel storage sites within a hyperaccumulator could give insight into these 
mechanisms. One method of localizing nickel is to load a known hyperaccumulator with 
a nickel sensitive fluorescent indicator dye. Previous research has shown that Newport 
Green (one such fluorescent indicator dye) is sensitive and selective for nickel, but did 
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not produce conclusive data on localization. This experiment examines modified 
protocols for visualizing Newport Green in intact Arabidopsis Thaliana (a 
hyperaccumulator that grows quickly and has a known genetic code), and examines 
Zinpyr-1 (a fluorescent dye that has been successfully visualized in intact Arabidopsis 
roots) for nickel sensitivity and selectivity. (49) 
 
Ashley Conwell, Danielle Caley, Morgan Petrie, Barbara Gutshall^, Nancy Woods*, 
Tara Jankouskas* 
Interventions to promote smoking cessation in cardiac patients.  
 Background and significance of clinical problem/question: Cardiac patients who 
smoke tobacco products have increased risk of serious negative health sequelae. In 
cardiac patients, smoking causes CAD, the leading cause of death in the US (CDC).  It 
can also lead to PVD or an abdominal aortic aneurism.  Nurses express frustration when 
cardiac patients who have had catheterization procedures, continue to smoke and then 
return for repeat/additional procedures. PICO Question: Among patients with heart 
disease who smoke tobacco products, what is the effect of formalized smoking cessation 
programs (ie: support groups, telephone follow-up) compared to usual care (written and 
verbal information from nurse and provider) on smoking cessation rates? Methods of 
Literature Search: A review of the literature was conducted utilizing PubMed, 
MedLine, CINAHL and the Cochrane Database from 2005-2012.  Six articles were found 
to address the problem and were the focus of the review.  Two sources were level I with 
A quality, one was Level II with A quality, two were level III with B- quality, and one 
was Level V with B quality. Findings from EBP project: Studies favored nursing 
intervention and education. Support groups and social support after discharge were also 
found to increase smoking cessation rates. Recommendations for practice: We 
recommend that more research be done on exactly what interventions are the most 
successful. (74) 
 
Ethan Crane, Luke Hostetter, Carl Erikson* 
Solar Power Demonstration Cart  
This semester our IPC group has designed and manufactured a new solar demonstration 
cart.  The previous solar cart that the solar project group made and used now belongs to 
the Oakes Museum.  The new solar cart is lighter and easily movable with the objective 
of showing how solar energy can power diverse applications. (1) 
 
Holly Craven, Rebekah Espiritu, Nicole Hess, Kirsten Eller, Louann Zinsmeister* 
Who’s In Control? Differences in Patient-Controlled Versus Nurse-Controlled 
Analgesia: Pain Management and Pain Satisfaction Post-Cardiac Surgery 
Adequate pain control is a pressing issue in most hospital units. In particular, cardiac 
surgery is a procedure that results in patient reported intense, severe pain during the first 
48 hours post-operative. The management of this pain is often seen by patients as 
inadequate and can negatively affect one’s health and recovery. In the 1970s, patient 
controlled analgesia was developed as a new method for pain control, but is not yet 
widely used for post-operative pain management in the cardiac surgery setting. The 
purpose of this evidence-based practice project was to determine if there is a difference in 
patient perceived pain management between nurse-controlled analgesia (NCA) and 
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patient-controlled analgesia (PCA) in post-operative cardiac surgical patients. The 
literature was searched using CINAHL, PubMED, and Cochrane Database of Systematic 
Reviews.  Four articles were selected to be critically appraised, which ranged from the 
year of 2000 to 2012. In the majority of the reviewed evidence, PCA is more effective in 
reducing patient’s pain during the post-operative period. Overall both nurses and patients 
were more satisfied with PCA use. There were no increased adverse side effects seen 
during PCA trials. To improve patient perceived pain management, PCA use should be 
started post-extubation in the intensive care unit following cardiac surgery prior to 
transfer to the floor. Further research is needed in regards to if other factors such as 
mobility, cost, and length of stay are positively affected through the use of PCA versus 
NCA. (85) 
 
Cassandra Crowder, Stephanie Galvez, Michelle DeFabio^, Nancy Woods*, Tara 
Jankouskas* 
Effects of Disinfecting Caps on Preventing Catheter-Related Bloodstream Infections 
Background and significance: Catheter-related bloodstream infections (CRBSIs) are a 
common complication in patients who have a central venous catheter (CVC). These 
infections cause increased cost in hospitalizations and increased stress for the patient and 
family. Holy Spirit Hospital currently guidelines require the use of disinfecting caps on 
all central lines connector ports. PICO question: In adult (>18 years old) patients in an 
acute care setting with central venous lines, what is the effect of disinfection caps versus 
alcohol swabs on catheter related bloodstream infections? Methods of literature search: 
A review of the literature was conducted using PubMed, CINAHL, MedLine, the 
Cochrane Database, and the Centers for Disease Control from 2003 to 2012. There were a 
total of 51 articles found, and 9 of those address this problem. The majority were Level II 
with a B quality. Findings from EBP project: Evidence supports the use of a 
disinfectant cap to place on IV connector ports and provide antiseptic properties. The use 
of chlorhexidine in these caps is also supported because of its antiseptic properties. 
Soothill, et al (2009) found that “there was a fall from 12 infections per 1000 catheter 
days in the year before chlorhexidine to 3 per 1000 CRBSIs in the year after” (p. 628). 
Current guidelines recommend the use of chlorhexidine, povidone iodine, or 70% alcohol 
to reduce contamination. Recommendations for practice: The literature supports the 
Holy Spirit Hospital guidelines for using disinfecting caps on IV connector ports. The use 
of these disinfectant caps significantly reduces microbial contamination, and therefore, 
decreases infection rates. (77) 
 
Christopher Davis, John Harms* 
Creation of a Puromycin-Resistance Cassette for Insertion into plasmid pCAGEN 
Pancreatic cancer is currently one of the most lethal cancers in the United States due to its 
aggressiveness, tendency to metastasize, and difficulty to detect. Although this disease is 
better understood now than it was decades ago, further research is still needed if effective 
treatments are to be designed. The aim of this study was to begin the creation of a 
plasmid that will ultimately allow us to create a fluorescent pancreatic cancer cell line in 
order to better characterize and understand the disease. Our work focused on the creation 
of a puromycin-resistance cassette for insertion into the plasmid pCAGEN; the cassette 
will serve as a marker gene to facilitate future selection of successfully transfected cells. 
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The work began by diagnostically digesting pCAGEN using a variety of restriction 
enzymes to confirm the identity of the plasmid, which had displayed unexpected banding 
patterns following restriction digests in previous work. A previously unmapped SacII site 
was discovered and corroborated in an updated sequence analysis. The puromycin-
resistance cassette was created through the use of PCR to amplify the SV40 ori/promoter 
from pEGFP-N1 and the puromycin-resistance gene with an appropriate polyadenylation 
signal from pIRESpuro3. These two pieces of DNA were then unified through PCR to 
create the complete cassette. This cassette was then ligated with linearized and 
dephosphorylated pCAGEN, after which the resulting plasmids were transformed into E. 
coli bacteria. The plasmids from colonies that grew on media containing ampicillin were 
isolated and analyzed to confirm successful creation of the desired plasmid 
pCAGEN.puro. (52) 
 
David Dippold, Jeff Erikson* 
Developing and Implementing an Index of Biotic Integrity for the Limestone Streams 
of Central Pennsylvania 
The main purpose of this study was to assess the health of local limestone streams by 
developing an appropriate Index of Biotic Integrity (IBI). IBI is a multi-metric 
assessment of stream health which can be modified for use on specific stream types. For 
my research’s IBI, fish assemblage and corresponding ecological data were used as the 
means of assessing community health. The goal of developing an IBI for local streams 
was to calculate a reliable, quantitative, measure of the stream health using fish 
assemblage. In order to develop the IBI, collection and analysis methods described by the 
EPA in the publication Rapid Bioassessment Protocols for Use in Streams and Rivers: 
Benthic Macroinvertebrates and Fish were followed to ensure appropriate sampling 
methodology and IBI calculation. Specifically, the procedure followed was the Rapid 
Bioassessment Protocol V. The IBI was then used to determine whether local limestone 
streams were impaired. With the development of this adapted IBI, other local limestone 
streams can also be assessed using fish assemblage. (24) 
 
Andrew Dowling, Randall Fish*, Harold Underwood* 
Multimodal Tutor: A Substitute Teacher 
The Multi Modal Tutor (MMT) is a Gameboy-style device developed to help students in 
Burkina Faso learn basic math and reading skills. Where the student-to-teacher ratio in 
the Burkinabe schools is not optimal for student learning, the MMT can allow students to 
get more individualized attention by practicing math and reading skills. Students can 
choose from a French story about Finbo the Whale or a simple math game that involves 
counting. The MMT has an LCD screen that displays graphics and text. The user 
interface provides two buttons-- one to advance the book or math game and one to select 
the correct answer in the math game. Future improvements to the MMT will include 




Lee Drummond, Abhishek Jacob, Carl Erikson* 
Thermoelectric Generator Ventilation Hood 
The TEG project was started after discovering that open cook fires take the lives of 
nearly 1.5 million people a year as a result of respiratory infection from the biomass and 
harmful particulates that are emitted from cook fuels.  Because of the increased need for a 
proper ventilation system, we have used a thermoelectric generator to convert waste heat 
from the cook stove to electricity that powers a fan used to draw smoke away from the 
fire and out of the indoor environment.  We have designed and built a hood that is as 
unobtrusive as possible and is adjustable to fit a wide range of cookstoves. (3) 
 
Laura Duncan, Morgan Hartz, Ellen Harpold, Louann Zinsmeister* 
Gowning and Gloving: Is It Worth It?  Contact Isolation Versus Standard Precautions 
on Methicillin-Resistant Staphylococcus aureus Rates 
Methicillin-resistant Staphylococcus aureus (MRSA) infection remains the most common 
complication of hospitalization despite contact isolation efforts to reduce transmission. 
The Centers for Disease Control (CDC) defines contact precautions as patient placement 
in single rooms, gloving and gowning upon entrance into an infected patient’s room, and 
individual, private equipment between patients. The CDC has recommended contact 
isolation precautions as the standard of care for all healthcare settings, yet with the 
advancements in hand hygiene, healthcare personnel question the value of this protocol 
for reasons including time demands, costs, and efficiency. The purpose of this evidence-
based practice project is to compare the efficiency of contact isolation precautions and 
universal precautions. A literature search was conducted using CINAHL, PubMed, 
Medline, and the Cochrane Library. In the four studies critically appraised, little to no 
difference was found between contact and standard precautions. Due to the indeterminate 
results of the present studies on this topic, it is necessary for future studies to consider 
other influential factors such as hand hygiene compliance, the psychosocial impact of 
contact isolation, and the cost of equipment if contact precautions are still considered 
successful. (81) 
 
Jeff Dwier, John Nordstrom, Sumin Seong, John Meyer*, Tim Van Dyke* 
Mobility Tricycle Front-End Redesign 
The Mobility Tricycle Project designs electric and hand-powered tricycles for physically 
disabled people in Burkina Faso, West Africa.  While much of the tricycle design has 
been carefully considered and optimized, one area in particular, the front-end of the 
tricycle, still can benefit from a systematic redesign.  The first aspect of our project looks 
at changes in the geometry of this front-end which can improve the handling and steering 
ability of the tricycle, particularly in the electric tricycle.  With the current tricycle 
design, the rider must constantly exert a force on the steering handle in order to maintain 
a straight path.  This is undesirable and troublesome for many, such as those with limited 
upper-body strength.  Moreover, as the tricycle reaches higher speeds, the steering begins 
to wobble left and right.  To develop a more stable and comfortable riding experience, we 
developed an accurate 3-D model of the tricycle and performed an analysis of the motion 
in SolidWorks, a computer aided design program.  This allows us to simulate various 
front-end configurations in motion, in order to lead us to a design with potentially better 
handling and greater stability.  The second aspect of our project involved redesigning the 
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head-tube interface, or the part of the front-end where the steering fork attaches to the 
frame of the tricycle, to simplify its construction and implementation.  We successfully 
developed a new design that contains fewer parts, less welding, and is easier to assemble 
and install.  Currently we are developing a testing simulator to verify that this new head-
tube interface will have the appropriate long-term endurance. (43) 
 
Daniel Earl, Jonathan Hepner, Darin Horst, Rebecca Ports, David Vader*, Timothy 
Whitmoyer* 
Hollow Fiber Membrane Water Filtration System 
The goal of the Hollow Fiber Membrane (HFM) project is to provide under-served 
communities around the world with a locally sustainable water filtration technology. Our 
design implements HFM technology provided by Sawyer Products® in a configuration 
that requires no electricity and is suitable for village-scale water treatment or a small 
water bottling business.  In 2013, two prototype systems were designed and installed in 
Burkina Faso, West Africa.  The project team produced professional operating 
instructions and assembly instructions to enable our clients to independently construct, 
use and maintain the system. These instructions include full parts lists and detailed 
diagrams with every part labeled to guide construction.  The project team also designed a 
new prototype that lowers cost by implementing several smaller HFM filters in parallel. 
 The smaller Hollow Fiber filters offer flexible sizing for system installations and allow 
more efficient testing by our team. (34) 
 
Zachary Felix, Matthew Musselman, Christopher Newman, David Owen*, Robert 
Kilmer* 
Star Baron 
Star Baron is a synchronous, multilateral competition, turn-based style game where 
players attempt to traverse the galaxy, to deliver cargo in order to make a decent living. 
 As business flourishes, players may begin to colonize systems by building stations, thus 
beginning the race to galactic domination!  
  
Star Baron is an original game that was developed from physical prototype to a working 
computer simulation in CIS287 in January 2013. The game itself is designed with balance 
and playability in mind, with a full functioning computer simulation capable of delivering 
all the elements of the physical counterpart. The simulation allows multiple players to 
play on one machine, or multiple via a network connection. Additionally the simulation 
offers the ability to add artificially intelligent computer competitors. (28) 
 
Julie Fenton, Caleb Wehrmann, Richard Schaeffer* 
Synthesis and Characterization of Halogenated Barium Apatites 
  The synthesis of three series of halogenated barium apatites [BaApX = Ba10(PO4)6X2], 
where X = Cl, Br, I, and BaApOH, were attempted from aqueous solution as a possible 
remediation method for alkali-earth contaminated natural waters.  BaApX species were 
prepared by mixing solutions of binary barium halide [BaX2], ammonium hydrogen 
phosphate, excess NaX (in some cases), and stirring for periods from four hours to seven 
days.  Solid products were filtered, washed, dried, and analyzed with Powder X-ray 
diffraction (XRD) and elemental analysis, which confirmed the synthesis of BaApCl and 
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BaApOH, but indicated the lack of formation of the bromide and iodide congeners.  Unit 
cell parameters determined from full pattern analysis of the XRD patterns were consistent 
with published values for BaApCl. In addition, an activity-based Ksp value for BaApCl 
was determined to be about 8 x10–101, which is consistent with the known insolubility of 
apatite phases.  These data suggest that at least the chlorinated apatite material, BaApCl, 
has the stability and insolubility to be an effective remediation agent for dissolved barium 
in natural waters. (73) 
 
Seth Fickett, Tyler Newswanger, Carl Erikson* 
Pressed Oil Processing 
In the summer of 2011, five acres of sunflowers were grown on the Messiah College 
campus in an effort to implement a sustainable solution to obtaining quality cooking oil 
and biodiesel. The goal was to harvest the five acres of sunflower seeds, mechanically 
press these seeds to obtain oil, deliver the pressed oil to Dining Services to be used for 
cooking oil, and produce biodiesel from the oil once it was no longer usable for cooking. 
The processing of the pressed oil is an important part of this process if we are to provide 
clean cooking oil for dining services use. The objective of the filter project is to obtain an 
efficient, reliable, and safe way to remove the sediment from the oil using a press filter, 
to optimize the filter parameters so that the highest quality oil yield is obtained. After use 
as cooking oil, the oil quality is in a state which once again needs filtering. (2) 
 
Shelby Haras 
Everyday Mathematics Once a Year: How the Everyday Mathematics Curriculum 
Presents Problems  
Everyday Mathematics is a k-6 mathematics curriculum created by the University of 
Chicago School Mathematics Project beginning in the 1980's. Research provided by the 
University of Chicago, McGraw Hill and leading advocates of the project provide 
quantitative positive results for the implementation of the curriculum. This, however, is 
in contrast with the research and opinions of most mathematicians, secondary teachers 
and parents. This presentation will discuss a brief overview of what the Everyday 
Mathematics curriculum entails and then move into the challenges it presents students, 
teachers and parents with as the students move into secondary mathematics. (14) 
 
Amy Heindel, Eric Kauffman, Amanda Schneider, Tim Yoder, David Vader, Timothy 
Whitmoyer* 
Village Water Ozonation System (VWOS) 
The Village Water Ozonation System (VWOS) is a village-scale water purification 
system designed to produce potable water for communities who lack access to clean 
water. Our system uses a combination of ozone disinfectant and standard filters to purify 
water from an existing source.  Although VWOS has undergone several design iterations 
and implemented a prototype in Honduras, the project team lacked a suitable test bench 
to support design optimization.  This year, we have designed and constructed a test bench 
to isolate and test independent design variables on a significantly shorter time scale.  The 
project team will scout locations for installation of a VWOS system in Managua, 




Jessica Herilla, Hannah Tims* 
The Activity of Small Heat Shock Protein 17.8 in Aggregation Assays 
Small heat shock proteins (sHsps) are a class of molecular chaperones that are involved 
in the prevention of the irreversible aggregation of misfolded proteins. sHsp expression is 
seen in cancer, neurodegenerative diseases, myopathies, and cataracts. They are typically 
seen when the cells are fighting to stay alive and maintain function. sHsps are being 
investigated as potential therapeutics for neurodegenerative diseases such as Alzheimer’s, 
multiple sclerosis, and Parkinson’s. Specifically we explored the properties of sHsp 17.8,  
a cytosolic, class II protein from Zea maize. After sHsp 17.8 was expressed and isolated, 
it needed to be tested for overall purity. This was accomplished using SDS and Native 
PAGE analysis. Functional aggregation assays were also developed using lysozyme and 
citrate synthase. Both of these substrates were denatured, causing aggregation, giving 
the sHsp a chance to respond. It was concluded that the sHsp 17.8 was in very low 
concentration, and needed to be further concentrated before use in an aggregation assay. 
Currently, the protein is being concentrated and will be used in a citrate synthase 
aggregation assay. (58) 
 
Jeffrey Herwig, Nathan Richards, John Meyer*, Tim Van Dyke* 
Applied Research and Design of Brake Systems for the Mobility Electric Tricycle 
The Mobility Project’s tricycles utilizes modified bicycle caliper brakes for supplying the 
braking force, but the weight of the electric tricycle necessitated doubling the width of 
the wheels, which rendered the brakes ineffective and unsuitable for the tricycle.  The 
modified caliper brakes were difficult to adjust and did not provide sufficient braking 
force. The poor quality of the components available in Burkina Faso made them 
unacceptable for our clients there.   
 
Our objective was to create an alternative design that would address the issues of 
adjustability and braking force while still being simple to implement, appropriate for the 
limited mobility and strength of the tricycle users and be cost effective by using locally 
available parts and materials. To meet our objective we researched commonly used brake 
systems such as wheelchair brakes, bicycle brakes and friction band brakes to look for 
potential designs or modifications that we could make.  A band brake design was chosen 
because of the simplicity of the design, the ability to modify and reuse existing tricycle 
components and the ease of use for users with limited mobility and strength.   
 
The last portion of our project was devoted to fabricating a prototype system using the 
friction band concept. That prototype has given promising results from preliminary 
testing on the electric tricycle, both in its effectiveness and ease of use. Further work is 
planned to refine the design and complete research and testing on different friction band 




Amy Hess, Jenna Raup, Hannah Schutt, Katina Yousey, Lauren Buckwalter, Louann 
Zinsmeister* 
Implementing Early Skin-to-Skin Contact to Promote Maternal- Infant Attachment 
During Cesarean Delivery 
Background: Skin-to-skin contact between mother and baby after birth has been shown 
to provide positive results for both the mother and the baby. The benefits to the mother 
include a better birthing experience, improved breastfeeding, and increased bonding. The 
benefits to the baby include better regulation of temperature, blood sugar, feeding, and 
heart rate. Problem: Despite the mutual advantages of skin-to-skin contact, promoting 
skin-to-skin contact has often been abandoned in the cases of cesarean section. In these 
cases, mother-infant interaction can be delayed for many hours. The problem is, how 
does that affect mother-infant bonding? Purpose: The purpose of this evidence-based 
practice project was to determine if there was a difference in maternal-infant attachment 
in early skin-to-skin contact compared to delayed skin-to-skin contact in mothers who 
delivered by cesarean section. Methods: Studies were found through PubMED, 
CINAHL, Medline, and Cochrane Database using the following search terms: cesarean 
section, rooming in, skin-to-skin, bonding, attachment, mother-infant interaction, 
behaviors, and breastfeeding. Results: Mother-infant satisfaction, interaction, and 
psychological outcomes were found to be more positive when compared to no early skin-
to-skin. The initial mother-infant interaction was also found to be more positive. Mothers 
and infants were more likely to initiate and continue breastfeeding. The studies 
consistently showed no negative impacts from early skin-to-skin contact after cesarean 
section. Implication for Practice: Skin-to-skin contact should be initiated as soon as it is 
safe for both the mother and baby. Education of a multi-disciplinary team in the operating 
room should be done to fully implement this practice safely. Areas for Future Research: 
Future research should focus on defining, specifically, early versus delayed skin-to-skin 
contact. It could be beneficial to set up this study in a qualitative manner in order to get 
the mothers’ lived experience on how skin-to-skin contact affects attachment. (80) 
 
Benjamin Jarvis, Benjamin Richter, Donald Pratt* 
Light Sport Aircraft Suspension and Landing System 
The Light Sport Aircraft (LSA) Main Gear Suspension Team is working to develop an 
innovative suspension system that is simple, robust, and economically viable for use in 
the mission field. During the 2011 academic year at Messiah College, the team 
established initial designs for the main gear suspension system and proceeded to fabricate 
prototypes. Testing began in 2012, during which the initial design failed to meet required 
specifications. The team is currently in the process of redesigning the suspension system 
for the LSA and has succeeded in establishing correlations between theoretical 
calculations and experimental data. These correlations will be used to more accurately 
determine the system response for different loading conditions and, thereby, assist the 





Dane Johannessen, Anne Trapp, Donald Pratt* 
Light Sport Aircraft Wing Folding Design 
The Wing Folding design team is in charge of the mechanism which will allow the LSA’s 
wings to fold for easy storage and transportation. The team has chosen a three joint 
system at the connections of the fuselage, strut and wing. The motion is described by a 
forward rotation followed by a backwards bend leaving the wings parallel to the side of 
the fuselage. The requirements of the LSA specify that the aircraft must be able to 
withstand 4Gs of force during flight. The wing folding joints have been designed to 
withstand the force in simple tension. In previous years, the design, construction, and 
testing of the Universal Fuselage Connection Joint has been completed. The main focus 
of this year’s work revolved around the design and fabrication of the Wing Strut Joint. 
The group completed stress analysis to determine design specifications and the material 
for this joint. These results led to the decision of a Wing Strut Joint consisting of a small 
U-bracket made of 7075 T-6 aluminum and two high strength pins. Join the Wing 
Folding team for a discussion on the progressing wing folding mechanism, specifically 
targeting design considerations, stress analysis, and manufacturing process of the Wing 
Strut Joint. (36) 
 
Glenn Jones, Lawrence Mylin* and John Harms* 
Generation of a monoclonal antibody against the gastrin receptor and characterization 
of murine cell-mediated immune response to a potential pancreatic tumor antigen 
Pancreatic cancer is among the deadliest of cancer types. Continued therapeutic 
developments have so far failed to improve the dismal 4% to 5% 5-year survival rates of 
this disease.  The hormone gastrin has been shown to support pancreatic tumors by 
autocrine signaling.  CCKCR, a splice variant of the gastrin receptor unique to pancreatic 
tumors, has been identified in association with increased tumor viability.  In our first aim, 
we sought to develop a monoclonal antibody recognizing an extracellular region of the 
gastrin receptor in order to quantify levels of receptor protein in cancer cells.  BALB/c 
mice were immunized against a KLH-conjugated peptide representing the second 
external loop of the receptor (a.a. 206-219). Harvested splenocytes were hybridized with 
P3B fusion partner to establish immortal B-cell hybridomas, and ELISA analysis 
revealed 5 hybridomas each producing an antibody capable of binding the target peptide.  
Further work will test the ability of these candidate antibodies to recognize full-length 
receptor on the cell surface.  In our second aim, we sought to test the hypothesis that the 
unique amino-acid sequence of the CCKCR splice variant can serve as a target for 
immunotherapy.  Utilizing immunological responses to tumor antigens is a recent, 
common, and successful technique in the study and treatment of cancers.  Although the 
variant region of CCKCR is an intracellular loop to which antibodies cannot bind, this 
unique amino-acid sequence represents a potential target for T-cells. C57Bl/6 mice were 
immunized against a peptide representing the variant internal loop (a.a. 272-291). 
EliSPOT analysis of harvested splenocytes revealed a strong cell-mediated response 
against target peptide relative to control peptide.  Future work will further characterize 
the immune response (CD4+ or CD8+) and test efficacy against pancreatic tumors 





Dueling Scientists and Dueling Historians: Controversy Over the External History of 
Germ Theory 
Louis Pasteur and Félix Pouchet, two scientists studying the fermentation of organic 
media, engaged in debate concerning spontaneous generation before the French 
Académie des sciences in 1864.  This instance of clashing paradigms is thought to be one 
of the most important moments in the historical development and establishment of the 
germ theory of disease.  But was this confrontation an example of truth prevailing 
through purely scientific discourse, or were other external factors at play in determining 
the course of the debate?  A review of the literature reveals a controversy about this 
controversy, where historians of science disagree concerning the extent to which external 
factors affected Pasteur’s success.  Studying this scientific debate and the 
historiographical “meta-controversy” surrounding current scholarship informs an 
understanding of historical conflicts in science, their termination, and the overall process 
of acquiring scientific knowledge. (64) 
 
Moses Keener, Jared Landis, Eric Love, John Meyer*, Tim Van Dyke* 
Electric Tricycle Speed Reducer Assembly Redesign 
The drive train of the Disability Resources electric tricycle contains a planetary gear set 
in order to reduce the speed from the output of the motor. This planetary gear set has a 
splined socket output that connects to a splined shaft which is contained within a housing 
and supported by a bearing. Field testing has indicated that there were several flaws in the 
initial design of this assembly. These flaws lead to premature wear in the bearing and in 
the splines of the planetary gear set. Through several different tests and discussions with 
the  manufacturer of the planetary gear sets, it was determined that the failures arose from 
the fact that the output shaft was only supported by one bearing which was not 
sufficiently stiff to resist the forces applied on the end of the shaft. Two design revisions 
were developed and tested through field testing on the tricycle and through an accelerated 
testing method to compare wear, especially in the splines of the planetary gear set. Initial 
results on these redesigns look promising although additional testing will be needed to 
determine the appropriate long term solution. (42) 
 
Julian Keller, Nathan Masterson, Andrea Matter, Josalyn Smith, Louann Zinsmeister* 
Prevalence and Importance of Blood Pressure Monitoring of Children in the 
Emergency Care Setting 
The purpose of this evidence based practice project was to investigate the prevalence and 
protocols of blood pressure monitoring in children less than 6 years old in emergency 
care settings.  With the rate of childhood obesity on the rise, blood pressure (BP) 
measurements can be an early screen for identifying at risk children, helping prevent 
health problems associated with hypertension and obesity. Six quantitative studies 
contained information related to pediatric blood pressure measurements in the emergency 
care setting and four were critiqued.  The studies reviewed showed that rates of blood 
pressure monitoring are increasing but still fall short of the current recommendations.  
Recommendations for practice include that there is a need for education of the emergency 
care staff on proper technique of obtaining blood pressure and to familiarize the staff of 




Kyle Kessler, Richard Schaeffer*, Jeff Erikson* 
Determination of Polychlorinated Biphenyls (PCBs) in Fish Using GC/MS 
Polychlorinated biphenyls (PCBs) are bioaccumulating organic pollutants found 
throughout the environment.  They are base neutral compounds formed by the 
chlorination of biphenyl with 209 different congeners.  As they are such persistent 
contaminants, they have many adverse effects and lead to potential health risks.  This 
study aimed to determine PCB concentrations found in aquatic environments, specifically 
game fish species.  Through Soxhlet extraction followed by GC/MS analysis, PCB levels 
were determined in hopes of comparing with EPA advisory limits.  Unfortunately, due to 
instrumental failure prior to quality control testing, no concrete conclusions were able to 
be drawn. (25) 
 
Julie Killian, Lamarr Widmer* 
The Math - Crafts Connection 
This project explores and explains the connections between mathematics, crafts, and 
secondary mathematics instruction.  Crafts can illustrate math, or they can create a 
variety of mathematical questions; therefore, mathematics generates crafts and crafts 
generate mathematics.  In particular, this project looks at cross-stitch’s relation to 
symmetry groups, string art’s relation to geometry and calculus, and knitting’s relation to 
knot theory and braids. (17) 
 
Lindsay King, Jeff Erikson* 
Physiochemical factors affecting Trichopteran communities in limestone and 
sandstone streams 
Trichoptera are a silk spinning order of stream macroinvertebrates that play an important 
role in stream ecosystems. Commonly used in metrics used to evaluate water quality and 
stream health, Trichoptera are a valuable source of information, and as such the more 
detailed understanding of them available is desirable. This project sought to achieve 
better understanding of how physiochemical parameters affect Trichopteran populations. 
Since geology is a key determinant of physiochemical factors in streams, Trichopteran 
populations were sampled from a limestone stream, a sandstone stream, and the mix zone 
where the two streams converged in order to determine if the differing physiochemical 
habitats affected the community structures. Collections and environmental sampling took 
place throughout the late summer to early spring, and gut analysis of three 
Hydropsychidae genera were conducted to detect any food preferences. General Pearson-
Correlations were used to examine preferences among genera for physiochemical 
parameters and revealed that free-living Hydropsychidae were positively correlated to 
certain chemical parameters while case building Glossosoma had negative correlations to 
numerous chemical parameters. Analysis of rock pick samples showed a preference from 
Hydropsychidae for larger surface areas.  Overall populations were significantly larger in 
the fall. Gut analysis revealed that more animal content was found in Hyrdopsyche as 
compared to the other two genera, and less plant material was found in Cheumatopsyche. 
These findings reveal practical insights into the ecology of Trichoptera based on 





Optimal Control Theory and its Applications 
Attempts to create controls to regulate processes can be traced back as far as ancient 
Greece when they created systems to control the water levels in their aqueducts. Since 
then the field of Control Theory has grown to include influences from mathematics, 
engineering, finance, computing and psychology. Control Theory is a set of rules and 
practices that determine if and how specific outcomes can be attained based on the 
current conditions and certain limiting factors. Similarly, Optimal Control Theory seeks 
to achieve these outcomes in the most efficient way. This project seeks to outline the 
history and development of Optimal Control Theory and to analyze some of the current 
applications of the theory in fields such as biology, aerospace engineering, and 
economics. (19) 
 
Supakorn Kueakomoldej, Wanda Thuma-McDermond* 
Wengert Award Recipient 2012: Ghana and India 
A travelogue will review the presenter's experience as a volunteer nurse in Eastern Ghana 
and Northern India. The talk will summarize the cultural differences manifested in health 
and nursing care in the two different areas. Presentation will also highlight the holistic 
way religion, politics, beliefs; traditions and globalization permeate through lifestyle and 
the health care system in the different regions of the world. (63) 
 
Joel Love, Nicholas Martin, Abaz Kryemadhi* 
Search for Dark Matter: A Summer Experience 
The Cryogenic Dark Matter Search (CDMS) is developing a new experiment, 
SuperCDMS, to be placed in Snowlab in hopes of detecting Weakly Interacting Massive 
Particles (WIMPS).  The experiment will use germanium detectors to attempt to track 
dark matter particles travelling through the air.  We worked at Fermilab supporting their 
team by designing passive shielding and a neutron veto for the experiment.  As part of the 
internship, we sat in on numerous physics talks, went on a trip to Minnesota to visit 
CDMS 2 in the Soudan mine, and collected data on a new teflon material's resistance to 
alpha particles.  We will give an overview of the CDMS project, our contributions to it, 
and the summer experience as a whole. (20) 
 
Amanda Lutz, Rebecca Fox, Leah Martin, Kathryn Henderson, Louann Zinsmeister* 
Music Therapy and Hand Massage: The Solution to the Agitation Problem   
Agitation in the acute care setting has been a recurring issue in providing patient care.  
Agitation can lead to compromised patient safety, including incidences such as falls.  
Alternative treatment modalities have been attempted to reduce agitation in the acute care 
setting.  Agitation negatively effects patient recovery time, can lead to detrimental 
behaviors, and impairs the delivery of nursing care.   The purpose of this evidence base 
practice project was to explore non-pharmacological interventions to decrease agitation.  
Pertinent information was retrieved from CINAHL, Medline, Cochrane Library, and 
PubMed.  Findings included hand massage and music therapy as recurrent themes in 
decreasing agitation levels in the cognitively impaired client.  Also, personalized music 
was preferred to impersonalized music  for reducing agitation.  The reviewed evidence 
has practical implications for nursing practice interventions. Future research should 
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consider acute care settings, larger sample sizes, studies including samples representative 
of other populations, control for confounding variables, and the differences between 
personalized and impersonalized music. (84) 
 
Erika Lyons, David Foster* 
Tuber Development and Tissue Culture of Virginia bluebells (Mertensia virginica) 
This study focuses on the tuber development and tissue culture propagation of Mertensia 
virginica (L.) Pers. ex Link.  Our research addressed how tuber development of 
Mertensia virginica differed depending on factors such as: tuber divisions, temperature, 
light conditions, and weather changes.  Divided tubers were placed in three different 
settings: the 4oC refrigerated chamber, 10oC refrigerated chamber, and the raised beds 
found outside of Jordan Science Center.  Eventually,  46 of the 65 stratified tuber 
divisions in the 4oC chamber and 33 of the 61 stratified tuber divisions in the 10oC 
chamber were placed in the greenhouse after initial signs of shoot growth were observed. 
 Mertensia virginica’s life cycle of root development, shoot formation, flowering, and 
finally its senescence were monitored and compared within each of the settings.  Our 
results found that tubers placed in the 10oC refrigerated chamber developed the greatest 
root growth, whereas tubers placed in the 4oC refrigerated chamber had the greatest shoot 
development.   Tissue culture techniques were also performed on Mertensia virginica.  
Callus tissue cultures that were still viable from the previous year’s research were 
subdivided and transferred into vials containing either MS media with 10 ppm NAA 
hormone or modified MS media with 0.5 ppm 6BA and 2 ppm NAA hormones.  Shoot 
and mature leaf tissue grown from the tubers were also transferred into vials and plates 
containing media with NAA or modified MS media with 6BA and NAA.  The purpose 
for transferring the leaf and callus tissue into media was to establish new callus tissue, 
which could be used some day to establish plants in vitro.  Thus far, callus and root 
growth has begun and is developing in the shoot leaves of the 10ppm NAA media.  Signs 
of newly forming callus tissue are observed in the 0.5 ppm 6BA and 2 ppm NAA media, 
but those individuals have yet to develop root tissues.  (47) 
 
Nathan Marlowe, Kevin Ogden, H. Scott Kieffer*, Jodie Haak* 
Caffeine Improves Anaerobic Performance in a 90-s Wingate Test in Habitual Users 
The purpose of this study was to evaluate the effects of caffeine on a maximal anaerobic 
exercise protocol using the 90-s Wingate Test (WAnT90). 28 (11 females, 17 males) 
anaerobically-conditioned athletes volunteered for a randomized counterbalanced double-
blind study. Subjects were classified as either habitual consumers (n=15) or caffeine 
naïve (n=13) based on daily caffeine consumption habits. One h after ingesting caffeine 
(5mg/kg) or placebo participants completed a WAnT90 using a resistance of 0.05g/kg.  In 
addition to peak power (PP), total power (TP), and total power decline (PDT), power and 
power decline were calculated for each 30-s interval of the test (TP30, TP60, TP90, 
PD30, PD60, PD90). Paired t-tests compared caffeine vs. placebo in each group, and 
significance was set at p<0.05. In the habitual caffeine consumption group TP, TP30, and 
TP60 were significantly greater in the caffeine trial. In the caffeine naïve group PD30 
was greater in the caffeine trial; there were no other significant effects of caffeine on this 
group. This study suggests an ergogenic effect of caffeine for those who regularly 
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consume caffeine but not for those who do not. These results imply a possible learning 
effect for caffeine; further research should focus on a mechanism. (89) 
 
Clinton Martin, Michael Adams, Justin Meckley 
Text Messaging used as Data Transport Mechanism 
Ensuring reliable data transfer from our monitoring systems in well pumps in Africa to 
the central IWMS system provided a challenge. 3G Internet connections are rare in rural 
Africa requiring the use of an alternative method for transmitting the sensor data from the 
pumps. This presentation provides the implemented solution involving text messaging. 
(9) 
 
Brandon Maze, Peter Jones, David Owen*, Robert Kilmer* 
Tri Fource   
Tri Fource is a player vs. player strategy game for two human players.   It was developed 
by Peter Jones and Brandon Maze during J-term 2013 in CIS287 Introduction to Gaming. 
In order to win, a player must get four of his pieces adjacent to each other horizontally, 
vertically, or diagonally on two out of the three game boards. Once a player wins on a 
game board, that board is finished, and may not be played on for the remainder of the 
game. A turn consists of a player placing two pieces, each on a different unfinished game 
board. If only one unfinished board remains, each player places one piece per turn. To 
place a piece, the player clicks in the desired column, and to switch the game board, the 
player clicks on the small image of the desired game board. We implemented a 
sandwiching rule, in which a player can eliminate one of their opponent’s pieces by 
vertically sandwiching two of the opponent’s pieces between two of their own. One of 
the sandwiched pieces is then removed from the game board. Also, if a game board is 
filled without a player winning, the bottom three rows are dropped, and the game 
continues until a winner is determined. We also added a main menu and an in-game 
menu, each with clickable buttons. The buttons include playing the game, viewing the 
rules, and exiting the program. Once a game has been started and a player goes to the 
main menu, the player can either resume the game or begin a new game. Finally, we 
added optional background music and an intuitive color scheme. (29) 
 
Wesley McCleaf, Julian Keller, Ellen Harpold, Leah Compton, Leah Martin, 
Kirsten Eller, Alyssa Benner, Wanda Thuma-McDermond* 
Mama Natalie and Service-Learning at Macha Hospital, Zambia 
The Zambia J13 Alternate Senior Nursing Practicum students presented two low-tech 
birth simulators in a service-learning project at Macha Hospital: one to the Macha Nurses 
Training School, and the other to Maternity Ward staff. (65) 
 
Wesley McCleaf, Clarence Starner^, Myranda Cox, Nancy Woods*, Tara 
Jankouskas* 
The Effect of Benzodiaepines on Patient Fall Rates among the Elderly 
Background and significance: Falls are an unfortunately common and potentially fatal 
situation that occurs in acute care settings, especially for the increasing elderly population 
that is receiving benzodiazepines.  “Falls and fall-related complications are the fifth-
leading cause of death in the developed world, and more than 30 percent of persons older 
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than 65 years will fall at least once annually,” (Woolcoott, 2009).  In addition to such 
negative health sequelae, falls lead to an increased cost for both the patient and health 
care provider.  Patients are at risk for polypharmacy and are at an increased risk because 
of their ages and comorbidities. PICO question: Among elderly patients greater than 65 
hospitalized in an acute setting, what is the effect of benzodiazepines compared to no 
benzodiazepines on patient fall rates? Methods of literature and search: A review of 
literature was conducted using Pubmed, CINAHL, and MedLine from 2000 to 2012.  A 
total of 60 articles were identified; ten were found applicable to the problem which was 
the main focus for the study.  The majority were level III B+ quality. Findings from EBP 
project: Evidence supports that benzodiazepines does have a positive correlation in 
patient falls with an increased odds ratio ranging from 1.32-2.49 related to 
benzodiazepines (Woolcott, 2009).  In a study by Pariente, 28.1% of patients who were 
on benzodiazepines experienced a fall, 9% of which were fatal (2008).  These findings 
are clinically significant for health care providers that should influence interventions and 
practice changes in an acute care setting.  Recommendations for practice: Based on the 
literature, a change in prescribing medications and improving the quality and safety of the 
patients is recommended.  Dosage and type of medication should be closely monitored to 
ensure that overmedication is not occurring.  Nurses should help raise awareness of 
medication related falls through in-services, daily questioning of patients need for the 
medication, and maintain communication with the providers to ensure patients advocacy.  
These findings should also be disseminated to all stakeholders involved in caring for 
these patients, such as occupational therapy, physicians, and physical therapy. (78) 
 
Keane McCullum, John Harms* 
How a silent intronic polymorphism correlates with increased risk of pancreatic 
cancer:  Engineering two polymorphisms into the wildtype sequence of the 
CCKBR/CCKCR receptor 
Pancreatic cancer is the fourth leading cause of death due to cancer and five-year survival 
remains at a bleak 5%. The presence of a silent single nucleotide polymorphism (SNP), C 
to A, in the fourth intron (i4) of the gastrin receptor, CCKBR, has been shown to 
correlate with increased risk and decreased survival of pancreatic cancer. Pilot studies 
have also correlated this polymorphism with a mis-spliced form of CCKBR (termed 
CCKCR) shown to be constitutively active. We hypothesize that the presence of the 
SNP(A) may lead to the retention and translation of i4 in pancreatic cancer. In our 
previous studies involving CCKCR, mutated splice sites were utilized to force consistent 
retention of i4. However, in order to test the role of the polymorphism on splicing, we 
need to produce new vector constructs carrying each polymorphism (C, A) in the context 
of the otherwise wild-type genetic sequence. Here we report the successful construction 
of a vector with a wild-type CCKCR-SNP(C). A 718 bp SacI-SacI fragment including i4 
and wild type splice sites was swapped into a vector bearing wild-type CCKBR under the 
control of a β-actin promoter. Our construct has been confirmed through colony PCR 
amplification as well as diagnostic digestion by BamHI. Site-directed mutagenesis to 




Kyle McGovern, Kevin Olchewsky, Christopher Newman, D. Scott Weaver* 
Database Classes Provide Insulation to the IWMS Web Application 
Utilizing previous knowledge from database design and server side scripting courses, 
PHP classes were developed for the IWMS project. Building a layer of abstraction 
provides insulation between the application and database in the event that the database 
structure changes. Any such changes only affect the classes, not the application as a 
whole. (11) 
 
Brennan Neal, Erik Lindquist* 
Evaluation of the Methods Used to Test for the Presence of Batrachochytrium 
dendrobatidis in Central Pennsylvanian Amphibians 
In this experiment, epithelial DNA samples were collected from 10 different species of 
amphibians and ran using custom-made primers modified for use on all amphibian 
species for quantitative PCR (qPCR). These tests were run on two different machines, 
one from ABI and one from BioRad in order to compare the results from the two systems 
for consideration in future purchases. The original goal of the experiment was to test for 
the presence of a pathogenic fungus called Bactrachichytrium dendrobatidis (BD) in the 
local amphibian populations, but a preliminary run of the DNA revealed a lower-than-
acceptable amplification rate for many DNA samples with some, primarily the 
salamander samples, showing no amplification at all. This distressing test revealed the 
need for either a change in the primers used or a change in the DNA collection 
method. (45) 
 
Brian Nejmeh, Tony Beers, D. Scott Weaver 
An Overview of the Intelligent Water Management System (IWMS) 
Advancements made in sensor technologies, ubiquitous mobile wireless networks and 
application development technology provide the basis for a new way of monitoring and 
evaluating remote assets, including water wells and pumps. This presentation provides an 
overview of the Intelligent Water Management System (IWMS). This system uses a 
network of sensors to capture critical data about wells and pumps and transmits the data 
over a GSM network using text messages. In turn, the sensor data is stored in a database 
where further analysis is performed via a web application and various reports and alerts 
are produced about the status and functioning of wells and pumps. This project is 
sponsored by the Collaboratory. (8) 
 
Lauren Nickell, Hannah Tims* 
Nucleosome Binding Properties of Archaea  
Archaea are single celled microorganisms that have their own evolutionary pathway and 
are therefore are distinguished from prokaryotes and eukaryotes because they possess 
their own small subunit rRNA and protein trees. Histone proteins are one family of 
chromatin proteins in Archaea and are responsible for packaging DNA so that it 
physically fits inside the cell while protecting it and allowing it to be transcribed and 
translated. We are interested in determining the nucleosome binding properties of DNA 
to histones in Archaea. To amplify the DNA needed for these experiments, primers were 
designed and ordered to complete PCR from a synthetic DNA sequence of 80 base pairs, 
previously shown to have high histone binding affinity. We first calibrated the PCR to 
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determine how many cycles to use in the amplification process to avoid amplifying 
extraneous DNA. The DNA was then extracted from excess protein using a phenol 
chloroform extraction, and a microfiltration device was used to remove excess free 
nucleotides. An additional DNA sequence has been amplified from E. coli for 
comparison. In order to determine how readily the DNA forms a nucleosome around 
histone proteins, the distance between the 3’ and 5’ ends of the sequences will be 
comparatively measured using fluorescence resonance energy transfer (FRET) 
labeling. (57) 
 
Brandon Peachey, David Foster* 
Effects of Riparian Vegetation on Macro-invertebrate Populations, CPOM Retention, 
and Rate of Consumption  
Coarse particulate organic matter (CPOM) plays key part in food stability for many 
freshwater invertebrates and is generated by riparian plants. Correct and stable 
temperatures, for any organism, are necessary for metabolic processes, and without them, 
many species cannot survive. Our research examined two sections of the same unnamed 
stream in Grantham, PA. One covered by riparian vegetation, and the other in an open 
field with limited vegetation. We hypothesized that the area with more riparian 
vegetation would have a higher retention rate of CPOM which would increase the amount 
and diversity of macro invertebrates present.  Macro invertebrates, flow, and temperature 
were sampled at each site. A retention experiment using plastic tapes simulating leaves 
was done to assess the movement CPOM. Finally, minnow traps full of Acer negundo 
leaves were placed in the two sections of stream to test the rate of consumption by the 
macro invertebrates present. No significant trends or differences were found between the 
two sections of stream, suggesting that surface area of the stream bed may play a more 
important role for macro invertebrates than riparian vegetation. (48) 
 
Julie Perta, John Harms* 
Down-Regulation of Cholecystokinin mRNA Expression in Pancreatic Cancer Cells 
As the prognosis of pancreatic cancer remains extremely poor, we seek to understand 
factors driving its aggressive nature.  Previous research has shown that the peptide 
hormone gastrin stimulates the growth of pancreatic cancer cells in an autocrine manner. 
Down-regulation of gastrin inhibits tumor growth, while down-regulation of 
cholecystokinin (CCK), a sister peptide with equal affinity for the gastrin receptor 
(CCKBR), has not displayed a clear inhibitory effect.  These studies, however, utilized 
cell lines that express relatively high levels of gastrin in comparison to levels of CCK.  
We hypothesize that down-regulation of CCK in a cell line more dependent on CCK 
(higher levels of CCK than gastrin), may result in growth inhibition.  To first validate 
published data, expression of CCK and gastrin was quantified by Real-time RT-PCR in a 
panel of six human pancreatic cancer cell lines.  PANC-1 cells have high levels of CCK 
and relatively less gastrin.  To down-regulate CCK, PANC-1 cells were transfected with 
pSUPER.hygro shRNA constructs targeting two sites (-6 bp, 141 bp) in the CCK 
mRNA.  A non-specific control shRNA (NSC) was also transfected in parallel.  
Transfected clones were selected with hygromycin and RNA was isolated from each 
established line.  Preliminary results suggest CCK mRNA is decreased 65-70% in a pool 
of PANC-1-shRNA (CCK,141) cells relative to wild-type PANC-1 cells.  Real-time RT-
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PCR analysis to measure CCK down-regulation in clonal cell populations is ongoing.  
Clones exhibiting decreased CCK mRNA will be further confirmed by 
immunofluorescence analysis of peptide levels, and subsequent in vitro and in 
vivo growth assays will determine the impact of CCK expression in these pancreatic 
cancer cells. (50) 
 
Stephen Powers, Robert Kilmer*, David Owen* 
The Fighter's Den 
From Pong and Pac-Man to Call of Duty and Halo, video games have quickly become 
one of America's youngest generations' obsessions. While some games, such as Halo and 
Call of Duty, can be played only on specific consoles, there are many multiplayer games 
that can be played on a website with anyone who possesses a computer. Processing is a 
Java based programming language that was developed specifically for graphics and 
aiding in the programming of games. Through the use of Processing, PHP, and SQL, a 
multiplayer strategy based game has been made that can be played by anyone all around 
the world. (30) 
 
Sarah Robitaille, Alison Noble* 
Chemically Designed Surfaces: Patterning Self-Assembled Monolayers on ZnSe 
Substrates 
Self-assembled monolayers (SAMs) have been shown to form on a wide range of 
substrates using microcontact printing techniques. Although the substrate used in these 
studies most often is gold, well ordered SAMs have also been formed on semiconductors, 
including ZnSe. In our work, a patterned monolayer of hexadecanethiol was formed 
utilizing an inked polydimethylsiloxane (PDMS) stamp. This was seen with a variety of 
PDMS stamps and their corresponding masters. The formation of patterned monolayers 
was confirmed with both infared spectroscopy and contact angle measurements. The 
average clean ZnSe contact angle measurement was found to be 45.6°±3.7°. After the 
formation of SAMs, the contact angle measurements increased by an average of 
15.2°±3.9°. The infared spectrum indicated the presence of monolayers by the CH2 
stretches in the 2900-3000 cm-1 region. Steam imaging and optical microscopy for the use 
of SAM confirmation were explored. AFM imaging was also used to better characterize 
our substrate. (60) 
 
Philip Roth, Lauren Martin, Anne Reeve* 
Synthesis and Purification of Aspernigrin A Analog Intermediates 
Two separate research groups have isolated the natural product aspernigrin A. In 2004 it 
was isolated from the Mediterranean sponge Axinella damicornis and in 2005 it was 
isolated from the fungus Cladosporium herbarum. It is a secondary metabolite that is 
cytotoxic towards colon cancer cell lines. This project focused on the synthesis of 
aspernigrin A analogs beginning with substituted acetophenone derivatives, which were 
converted to a key intermediate pyrone. Purification techniques were developed for the 
pyrone intermediate and the pyrone was taken into the next sythetic step, formation of an 




Erin Royer, Christina Rott, Susan Condie^, Nancy Woods*, Tara Jankouskas* 
The Effect of Family Therapy on Eating Disorders in Adolescents 
Background and significance: The treatment of adolescents with eating disorders 
includes multiple methods of treatment and therapy expected to decrease the adolescent’s 
risk of relapse. However, there is a dispute between two types of therapies: family 
therapy and individual therapy; and their effect on long-term outcomes of adolescents 
with eating disorders. Individual therapies are common and cost-effective. Family 
therapies have been suggested to have a longer impact on continuing recovery. Despite 
this therapy’s expense and difficulty to carry out, it is important to determine if this kind 
of treatment produces more desirable results and remission rates in adolescents in the 
long term. The identification of family therapy as a valid and vital condition to eating 
disorder treatment could change the overall structure and focus of adolescent eating 
disorder treatment. PICO question: Among adolescents among 13 to 18 years of age 
diagnosed with an eating disorder, what is the effect of family therapy compared to 
individual behavioral therapy only on relapse ED symptoms? Methods of literature 
search: This research was conducted through PubMed, CINAHL, and the Cochrane 
Library. Considering the small pool of research that was discovered upon our searches, 
the articles we ended up choosing range from classic ED research in the 1990s to recent 
studies. Most of the articles that came up in the searches did not answer our EBP 
question, but eight articles were compiled to form our research database. Most articles are 
consistent with a level II, grade B quality. Findings from EBP project: Overall, the 
findings indicated the individual therapies were more cost-effective, and that at the end of 
treatment, there were no differences in the remission rates compared to family therapies. 
However, in long-term follow ups: Family Based Therapy (FBT) was much greater in 
maintaining remission (as defined by goal weight, behaviors, and re-hospitalization) 
compared to individual psychotherapy in patients with bingeing/purging behaviors. 
Behavioral Family Systems Therapy (BFST) patients maintained their target weight and 
recovery requirements at a later follow-up date than the Ego-Oriented Individual Therapy 
(EOIT) patients. FBT showed a longer remission rate at twelve-month follow-ups than 
AFT, although the differences at the end of treatment were not significant. Findings, 
although there are a limited number, show family therapies to be reliable for a longer 
period of time. Recommendations for practice:  We encourage family therapy to be a 
part of the adolescent treatment plan regarding eating disorders. More research and 
comparisons need to be done to include different types of family therapy, and different 
demographics of patients (e.g. many ethnicities, socioeconomic statuses, social 
backgrounds, etc.). Until then, the information that family therapy can increase long-term 
remission rates should be used to argue the need to attempt to give adolescent ED 
patients the best care possible, continuing when they leave the hospital. (76) 
 
Sheba Samuel, Abaz Kryemadhi* 
Light efficiency for a neutron veto detector for Dark Matter Studies 
  Studies in astrophysics have led physicists to believe in the existence of dark matter- a 
type of matter that may make up 80% of the matter in the universe Cosmological studies 
propose that WIMPs (Weakly Interacting Massive Particles) are a hypothetical solution 
to the dark matter question. Fermilab’s Cryogenic Dark Matter Search group is currently 
working on detecting these particles using cryogenic Ge crystals. This setup allows for 
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the detection of recoil energies that can be detected for many particles. Unfortunately, 
WIMPs and neutrons have the same recoil energy. To properly tag and differentiate these 
neutron recoil energies, CMDS has proposed a neutron veto experiment- the veto would 
allow the detection of neutrons on and event by event basis. This talk will focus on the 
research done concerning transmission efficiency of the wave-length shifting fibers to be 
used in the veto. (21) 
 
Stephanie Schell, Lawrence Mylin* 
Site-Directed Mutagenesis of Multiple Major Histocompatibility Class II-Restricted 
Epitopes in Simian Virus 40 Large Tumor Antigen 
Mounting effective cell-mediated immune responses to proteins produced by pathogenic 
microorganisms or tumors requires the participation of both antigen-specific CD8+ and 
CD4+ T cells.  While CD8+ T cells destroy infected host cells, CD4+ T cells promote the 
activation and establishment of long lived, high quality CD8+ memory T cells.  Our 
laboratory has studied control of simian virus 40 large tumor antigen (SV40 T ag)-
induced tumors by CD8+ T cells, and now wishes to investigate the role and requirement 
of SV40 Tag-specific CD4+ T cells in short and long-term tumor control.  Recently, our 
laboratory has identified three MHC Class II-restricted epitopes in the SV40 Tag.  It will 
be important to determine the requirement for individual or combinations of these CD4+ 
epitopes in immunization and tumor control studies.  The goal of this work was to 
inactivate these MHC Class II-restricted epitopes individually and in combination by 
deletion or codon substitution, using site-directed mutagenesis.  Screening of candidate 
plasmids for the presence of these small deletions or substitutions was performed through 
restriction analysis and PCR amplification.  Sequencing of multiple sets of candidates has 
indicated success for each individual epitope mutation as well as double and triple 
epitope mutations.  Mutant plasmids containing the desired sequence alterations are being 
used to transfect primary murine kidney cells to establish immortal cell lines which can 
be used for immunization studies.  Immunofluorescence has indicated successful 
transfection with the triple mutant and the 381+529 double mutant plasmids. (69) 
 
Shannon Sell, Gail Matters^, John Harms* 
Expression of the Human Gastrin Receptors CCKBR and CCKCR in PANC02 Murine 
Pancreatic Cancer Cells 
Pancreatic cancer is the fourth leading cause of cancer mortality.  The gastrointestinal 
hormone, gastrin, stimulates human pancreatic cancer growth via its receptor, CCKBR, 
and a splice-variant of CCKBR (termed CCKCR) detected only in cancer cells.  This 
cancer-associated variant retains the fourth intron and exhibits increased cell signaling.  
Recently, a single nucleotide polymorphism (SNP; C>A) in the fourth intron was 
identified.  Presence of SNP(A) was correlated with CCKCR protein expression in 
pancreatic cancer specimens and decreased patient survival.  We hypothesize expression 
of human CCKCR in murine pancreatic cancer cells will increase tumor growth and 
metastasis relative to expression of human CCKBR.   The aim of this study was to 
engineer PANC02 murine pancreatic cancer cells to express hCCKBR or hCCKCR (each 
SNP form).  While vectors encoding hCCKBR and hCCKCR-SNP(C) existed, a version 
mutated to form the SNP(A) required sub-cloning into a vector capable of transfection 
and selection in mammalian cells.  The gene was excised and ligated into pCAGEN.neo.  
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Resulting clones were screened by restriction analysis to confirm insertion and correct 
orientation of the gene.  DNA sequencing confirmed the status of the SNP in each 
vector.  Next, hCCKBR, hCCKCR-SNP(C), hCCKCR-SNP(A) and empty-vector 
(pCAGEN.neo) were transfected in parallel into PANC02 cells.  Resulting neomycin-
resistant clones were isolated and RNA was harvested.  Clones were screened for up-
regulation of corresponding receptor mRNA by endpoint RT-PCR (GAPDH , loading 
control).   Up-regulation was evident in most clones:  hCCKBR (11 of 11 clones), 
hCCKCR-SNP(C) (7 of 10), and hCCKCR-SNP(A) (11 of 11).  Real-time RT-PCR 
analysis is currently ongoing to more precisely quantify mRNA expression relative to 
empty-vector controls.  The results of this study will permit in vivo tumor growth and 
immunotherapy studies in an immune-competent syngeneic murine model. (51) 
 
Seth Sharber, Anne Reeve* 
Synthesis of a Key Intermediate of Aspernigrin A 
Aspernigrin A is a cytotoxic pyridone natural product produced by an Aspergillus niger 
strain harbored in the Mediterranean sea sponge Axinella damicornis and by the 
endophyte Cladosporidium herbarum obtained from Cynodon dactylon (crabgrass) 
tissue. The synthesis of the natural product and structural analogs was undertaken in 
order to eventually study the structure-activity profile of aspernigrin A and a series of 
related compounds against human colon cancer cell lines. The interesting 3-carboxy-, 6-
alkyl- or aryl- substituted 4-pyridone was constructed from a 6-substituted 4-hydroxy-2-
pyrone precursor. Conversion of the 6-methyl analog to 6-methyl-3-carboxy-4-pyridone 
was accomplished in good overall yield using mild reaction conditions and comparatively 
safe reagents. Several approaches to the 6-benzyl-4-hydroxy-2-pyrone needed for 
aspernigrin A syntheses were undertaken with a varying degree of success. The most 
promising involves oxidizing the 6-methyl group of 6-methyl-4-hydroxy-2-pyrone to the 
corresponding bromide followed by Pd-catalyzed cross coupling with tributylphenyltin. 
A direct route, which corresponds to the strategy undertaken for the phenyl analogs, 
using the kinetic enolate of benzyl methyl ketone, is in progress. (70) 
 
Kara Silvis, Darrin Kriebel, Daniel Shaffer, Randall Groff 
Responsive Design Used in Conjunction with Word Press for the IWMS Web 
Application 
This presentation provides an overview of responsive design and Wordpress with the vast 
array of functions used to produce the IWMS web application. Advantages of 
consolidating a mobile web app and web site into a single responsive designed 
Wordpress theme will be explored as well as the many different plugins used across the 
project application. (13) 
 
Zachary Sizemore, Tony Beers*, Timothy Whitmoyer* 
India Mark II Sustainability Study 
The India Mark II pump is one of the most widely used village level water pump systems 
in the world. Developed in the 1970s, the basic design remains unchanged except for a 
few modifications. Despite the pump's long history and rugged design, World Vision's 
installations experienced an unacceptably high failure rate. Our project studied the 
pump's function and analyzed the most common failures.  With this information, we 
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redesigned the problematic aspects to reduce down time, to return existing pumps to 
working order, and to increase the mean time between failures of future pump 
installations.  (35) 
 
Michael Skolka, Tanja Babic^, R. Alberto Travagli^* 
Alterations in the GABA and Glutamate Inputs to the Dorsal Motor Nucleus of the 
Vagus in Acute Pancreatitis 
Background:  Acute pancreatitis (AP) is a severe disorder of the exocrine pancreas 
characterized by the inflammation of pancreatic acinar tissue as well as a rise in amylase 
and lipase plasma levels.  A single episode of AP resolves in approximately one week.  
Recent studies have shown, however, that long-term morphological changes may occur in 
the exocrine pancreas, which is innervated by vagal fibers organized in a vago-vagal 
reflexive loop.  Afferent vagal fibers encode information from receptors in the GI tract;  
these signals are transferred to the brainstem to GABA and glutamate neurons within the 
Nucleus Tractus Solitarius (NTS).  These neurons then project to the dorsal motor 
nucleus of the vagus (DMV) which provides efferent output to control exocrine function.  
The central hypothesis is that AP causes alterations in the GABAergic and glutamatergic 
neural inputs to the DMV and thus changes the neuronal mechanisms regulating 
pancreatic exocrine secretion (PES). Methods:  SD rats (250g – 350g) were given 5 i.p. 
injections of caerulein every hour (50µg/kg) to induce AP.  Control animals received 
injections of saline.  After fasting overnight, the rats were anesthetized with Inactin (150 
mg/kg i.p.). The femoral vein was cannulated to collect a whole blood sample for 
amylase and lipase measurements.  Following a midline laparotomy, the common bile-
pancreatic duct was cannulated for PES collection, and the abdomen was sutured.  Rats 
were placed in a stereotaxic frame, and the lower medulla was exposed.  Following a 60 – 
90min stabilization period, PES samples were collected every 10min for up to 120min 
(30min baseline, treatment, and 90min after treatment).   A microinjection was made into 
the dorsal vagal complex (DVC) with 100pmol in 60nL of either bicuculline methiodide 
or kynurenic acid.  At the end of the experiment, rats were transcardially perfused, and 
the brainstem was extracted for histological verification of the injection site.  The total 
PES volume was measured, and the protein content was determined through a BCA 
protein assay kit and expressed as µg protein / 10 minutes.  A paired student’s t-test 
determined enzymatic changes in PES statistically defined as p < 0.05. Results and 
Conclusion:  Microinjections in the DVC of the GABA-A antagonist bicuculline 
methiodide increased PES in control (25.62% change from baseline), but not acute 
pancreatitis (1.81% change from baseline), rats.  Microinjections in the DVC of the 
glutamate receptor antagonist kynurenic acid had no effect in control (-8.48% change 
from baseline), but decreased  PES in acute pancreatitis (-25.26% change from baseline) 
rats.  These data suggest that acute pancreatitis does, in fact, alter the GABA and 
glutamate neuronal inputs to the DMV and thus changes the neural mechanisms 




Rebekah Smith, Avery deGruchy, David Owen* and Robert Kilmer* 
SpellCraft 
Over J-Term 2013, Avery deGruchy, Zack Markle, and Rebekah Smith took CIS 287 - 
Introduction to Game Design.  In this course we studied the process of designing and 
creating games.  We learned the history of games and what makes them fun to play. 
 Several projects over the course of the class allowed us to practice brainstorming, 
developing, and testing games.  Today we are presenting our final project for our class. 
 Our idea for the game evolved from many ideas that we explored.  First, we created a 
maze in which you have to find letter blocks.  There are three maze levels, and in each 
level you must collect letters to form three different secret words.  Once you find all the 
letters in a particular level, you are switched to the second part of the level where you 
unscramble the collected letters to create the secret words.  Each member in our group 
created one level so each level has own structure. We learned a lot, and enjoyed creating 
this game. We hope that you enjoy it as well! (27) 
 
Rebekah Smith, Zachary Kantner, Michael Hoffman and Peter Shuck 
Data Modeling and Application Security for the IWMS System 
Developing a data model for use in collecting and analyzing data is the first step in a 
well-developed web application. Incorporating security into the model and application is 
just as vital and must be done throughout the design life cycle. Decisions made in data 
model and security will be presented, providing an overview of the IWMS system and 
user management. (10) 
 
Brandi Sollenberger^*, Rachel Jordan, Janet Hertz, H. Scott Kieffer* 
Correlations between Functional Balance and Postural Sway in a Geriatric 
Population: A Pilot Study 
PURPOSE: The purpose of this study was to compare various clinical measures of 
balance and postural sway in the elderly population. METHODS: Thirteen 
independently living subjects (4 males and 9 females, age =83.5±10.66 and 81.3±7.68 
years, respectively) participated in a quasi-experimental, comparative study. The subjects 
completed a series of functional balance protocols and questionnaires that included the 
Falls Efficacy Scale (FES), Stride Length (SL) and Dynamic Gait Index (DGI). In 
addition, a static standing eyes-open protocol was completed using an AMTI Forceplate 
and ACCUSWAY balance software to measure center of pressure (COP) deviations of 
each subject during a standard two-foot open stance. The variables of COP deviancy 
included total path length and maximum velocity in anterior-posterior (Vymax) and 
medial-lateral (Vxmax) planes. Multiple Pearson’s Product Correlation Coefficients were 
run to assess the relationship between functional measures. In addition, correlations were 
also run between the functional and static measures of balance.  RESULTS: High 
positive correlations were found among functional balance measures, ranging from 0.72 
to 0.838. However, low correlations ranging from 0.35 to 0.47 were found between the 
functional and static measures.  CONCLUSION: The high correlations between 
functional measures indicate that the FES, SL and DGI have similar predictive abilities 
for assessing dynamic balance. In contrast, the low correlations between the functional 
and static tests suggest that different aspects of balance are measured. The low 
predictability found between functional balance and static measures indicates that future 
55 
 
research should investigate the utility of conducting static tests that minimize the base of 
support and challenge the control of COP. (88) 
 
Anthony Spargo, Matt Barker, Andrew Brisbin, Joel Spangenthal, Bethany Berge 
Google Graph and Map API Used for Data Analysis and Reporting 
Developing easily accessible reports provides IWMS users an opportunity to view, 
interpret, and analyze data that has been collected through the IWMS monitoring system.  
These reports implement Google's JavaScript API to provide graphs and charts along 
with Google Mapping to display pump and well health on a map overlay. The methods 
used to incorporate these technologies into the system will be presented. Original 
storyboards will also provide an understanding of the project from end-to-end. (12) 
 
Andrew Steele, Alison Noble* 
Characterization of Thiol and Carboxyl Self-Assembled Monolayers on ZnSe 
Self-Assembled Monolayers are a unique class of materials that spontaneously form 
highly organized monolayers on certain surfaces when conditions are favorable.  This 
project was an analysis of self-assembled monolayers of carboxyls and thiols on Zinc 
Selenide substrates.  Previous work done by the authors demonstrated the formation of 
thiol SAMs on ZnSe, and the literature provided evidence that carboxyl SAMs could be 
prepared just as easily, and over even shorter time periods than the thiols.  Using FT-IR, 
AFM, and XPS data, SAMs prepared from both molecules with both types of functional 
groups were analyzed.  The results showed that thiols resulted in well-packed, dense 
monolayers, but the carboxyls did not.  A variety of solvents were used for each 
functional group, and compared. (61) 
 
Cortney Steele, Jodie Haak* 
The Bridging Therapy Project: Destination Mahadaga, Burkina Faso 
People with disabilities in sub-Saharan West African communities are often neglected, 
abused, and left to fend for themselves. Physical therapy and other common treatments 
are neither available to them, nor known about by their friends and relatives. There is a 
need for greater accessibility to physical therapy and education about its benefits and 
effectiveness to provide empowerment and opportunity to disabled individuals. Working 
through the Collaboratory and Serving in Missions (SIM), the main goal of the Bridging 
Therapy Project is to evaluate the effectiveness of physical therapy programs and provide 
educational resources to facilities such as the Advancement of the Handicapped in 
Mahadaga, Burkina Faso. This past January we were able to successfully deliver a 
techniques manual and other resources to the center. While in Mahadaga, I had the 
wonderful opportunity to work with the physical therapists and also had the 
privilege of meeting the patients at the center. This enabled me to take my learning out 




Leben Tadesse, Hannah Tims* 
Expression and Purification of Zea mays Class II Hsp 17.0 for Inhibition of Lysozyme 
Aggregation 
Small heat shock proteins (sHsps) represent a critical class of molecular chaperones that 
function to prevent the aggregation of its substrate proteins. To study the mechanism by 
which sHsps function, assays were developed to model conditions in which the sHsps 
would be active. Lysozyme was used as a model protein to test for sHsp activity by 
inducing its aggregation through the reduction of its disulfide bonds with the reducing 
agent Dithiothreitol (DTT). Dynamic light scattering was used to measure any changes in 
intensity that resulted from the accumulation of protein aggregates in the sample. Models 
of lysozyme aggregation at 25 °C and 50 °C were created. Class II Zea mays Hsp 17.0 
was expressed, and purified by affinity chromatography for use in the lysozyme 
aggregation assays. When sHsps were applied to lysozyme aggregation, the assays 
responded by showing an inhibition of lysozyme aggregation as characterized by a 
decrease in the intensity measured, also serving as an indicator of the sHsp activity. (59) 
 
William Tidwell, Anne Reeve* 
Progress Towards the Synthesis of Aspernigrin A 
Aspernigrin A, a secondary metabolite of Aspergillus niger, a fungi in symbiotic pairing 
with Mediterranean sea sponge Axinella damicornis, has demonstrated cytotoxicity on 
human colon cancer cell lines at doses as low as 50 μg/mL. Many modern drugs begin 
like aspernigrin A, as a natural product or secondary metabolite, and when their 
biological activity is recognized, a synthetic pathway must be developed. Previous 
research working toward aspernigrin A has revolved around the transformation of 4-
hydroxy-6-methyl-2-pyrone into 6-benzyl-4-hydroxy-pyran-2-one by many routes, 
including oxidation and bromination. These routes were explored again, although new 
routes were also investigated including non-cyclic precursors and a brand new pathway 
entirely. Despite the varied techniques applied, the synthetic pathway of aspernigrin A 
still eludes us, yet future research has a larger foundation to build upon. (71) 
 
Katherine Todd, Erik Lindquist* 
Native Pollinators and Agricultural Production of Helianthus annuus at Messiah 
College 
Native bee presence is important to the agricultural success of Helianthus annus 
(sunflower) crop production; native bees increase both the efficiency of pollination and 
crop yields. This study determined how attractive different densities of sunflower crops 
were to native pollinators at Messiah College’s sunflower field in Mechanicsburg, PA 
and whether this particular sunflower field was being pollinated sufficiently. By sampling 
thirty 10 x 10 meter plots with low sunflower density (≤185 sunflowers), thirty plots with 
high sunflower density (>185 sunflowers), and thirty plots with zero sunflower density at 
a comparable reference site of wild meadow habitat, the existing wild bee community 
was analyzed. We found that the abundance of bees visiting the sunflower field was 
significantly higher (<0.001) than in the natural habitat, but that the sunflowers only 
attracted a select list of 14 species out of a total 37 species collected. Species diversity 
was significantly less in sunflower plots (<0.001) but not significantly different between 
low and high density sunflower plots (>0.05). Out of a total 2,316 bees collected, Bombus 
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impatiens was the most common (81.5%), followed by Apis mellifera (4.8%) and 
Augochlora pura (3.0%). All other wild bees constituted < 2.0% of the collection. Results 
of this study can be used to identify Bombus impatiens as a key sunflower pollinator, to 
support the upkeep of wild meadow sites as important pollinator habitats, and to suggest 
that Messiah College’s sunflower field does not require additional pollinator promotion 
efforts to ensure sunflower crop success. (44) 
 
David Vader 
The Collaboratory for Strategic Partnerships and Applied Research 
The Collaboratory is a center for scholarship and service that adds value to classroom 
learning.  We enable participants to apply academic knowledge and live out Christian 
faith through imaginative problem solving that serves communities and Christian 
ministries in our region and around the world. For more than fifteen years, students, 
educators, alumni and community partners have volunteered their time in the 
Collaboratory to create a professional work environment that produces results for clients 
while equipping the next generation for service and leadership in Church and society. 
 Today, Collaboratory project teams also help sustain projects for academic courses.  
Course enrollees work on and authentic project in their discipline for an off-campus 
client.  Intergenerational teams of Collaboratory volunteers lead and sustain the projects 
between course offerings and generations of students.  The Director of the Collaboratory 
will discuss the Integrated Projects Curriculum (IPC) in the Department of Engineering 
as example of the Collaboratory adding value to an academic program. (31) 
 
Amy Ward, Erik Lindquist* 
An Integrated Model for Community-Based Tourism:  Established and Potential 
Tourism in the Torotoro Region of Bolivia 
Messiah College Sustainable Development Group (MCSDG), in conjunction with Food 
for the Hungry Bolivia (FH Bolivia), surveys existing and potential adventure, ecological, 
agricultural and cultural tourism sites in Torotoro, Bolivia. MCSDG uses Appreciative 
Inquiry and polyphonic reflection to identify existing successful qualities of Torotoro 
tourism and create a working foundation for future positive change. Six emergent themes 
surrounding tourism development in Torotoro are identified and discussed. Each tourism 
venue MCSDG visits is document via a site outline that includes current successes, 
dreams, and suggestions for development and possible improvement. In addition, 
MCSDG also creates a tourist scenario for each subsector of tourism that highlights 
venue attractions, current successes, and future development suggestions. The 
culminating result of MCSDG’s research is presented in an integrative model for 
community-based tourism development. This model, based on a tourist’s interests, offers 
a more comprehensive and enhanced visitor experience that spans multiple subsectors of 




Natasha Webster, Leah Compton, Jean Cho, Chelsea Nye, Louann Zinsmeister* 
Post-traumatic Stress Disorder: What are the Implications of Screening Tools? 
Studying the Effects of Posttraumatic Stress Disorder in Postpartum Women 
Post-traumatic Stress Disorder (PTSD) is a growing concern in postpartum women. 
Research has shown that 2% to 21% of women meet the diagnostic criteria for PTSD. 
The aim of this evidence based practice project was to explore the usefulness of PTSD 
screening on women who have been diagnosed with PTSD following a traumatic birth 
experience. Specifically, literature was reviewed to determine if screening would improve 
patient attitudes and quality of subsequent birth experiences. Study findings included the 
potential for PTSD to be a chronic condition in postpartum patients after experiencing a 
traumatic birth experience, and the need for screening of postpartum patients at risk for 
developing trauma symptoms. Recommendations included that screening for PTSD 
should be initiated with prenatal visits by inquiring about previous pregnancy and 
childbirth experiences to identify at risk patients. Future research is needed to determine 
interventions which may benefit women who suffer from PTSD after a traumatic birth 
experience. (83) 
 
Olivia Weidemann, Lamarr Widmer* 
Leonhard Euler’s Characteristic Theorem & the Mathematics of Doodling 
It has been said that few methods for communicating fundamental ideas are more 
important and successful than drawing a picture. And what picture is simpler than a 
doodle?  This presentation will connect drawing doodles to mathematics through the 
Leonhard Euler's Characteristic Theorem. (16) 
 
Kevin Wile, Daniel Wingert, Jeremy Haley^, Todd Schell^, Lawrence Mylin* 
Identification and Characterization of Additional H-2b-restricted T cell Epitopes within 
the Simian Virus 40 Large Tumor Antigen 
The CD8+ T cell response to the Simian Virus 40 large tumor antigen (SV40 Tag) 
exhibits a hierarchical response to four distinct MHC class I-restricted determinants (I, 
II/III, IV and V) in C57BL/6 mice. However, accompanying MHC class II CD4+ T cell 
responses remain to be characterized. Using an overlapping peptide library and 
immunizations with SV40 Tag derivatives lacking three MHC class I restricted epitopes, 
we have identified three additional sequences which appear to function as CD4+ T cell 
epitopes and one additional CD8+-restricted epitope which, like epitope V, appears to be 
immunorecessive. Previous results had indicated that simultaneous induction of strong, 
SV40 T ag-specific CD8+ cell responses reduced induction of SV40 T ag-specific T cells 
targeting one CD4+ epitope, but the effect was inconsistent. To determine if differential 
induction kinetics could account for such inconsistencies, parallel time course 
immunization experiments were conducted to characterize how T cell responses to each 
of these determinates developed over 17 days. Immune splenocytes harvested from SV40 
Tag–immune C57BL/6 mice were analyzed by ELISPOT and intracellular cytokine 
staining (ICS) analyses to determine the frequencies of epitope-specific CD4+ or CD8+ T 
cells present at four times post immunization. The results revealed that strong responses 
to CD8+ T cell epitopes did not severely reduce the frequencies of SV40 T ag-specific 
CD4+ T cells at any time point; however, reduced spot size and intensity in the ELISPOT 
assay may point to qualitative differences characterized by reduced IFN-gproduction by 
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individual CD4+ cells.  These results expand our characterization of hierarchical T cell 
responses to include effects evident among both SV40 T ag-specific CD8+ and CD4+ T 
cells. (67) 
 
Daniel Wingert, Kevin Wile, Victoria Himmelberger, Lawrence Mylin* 
A Bacteriophage Neutralization Exercise for a Microbiology for Health Professions 
Course Laboratory 
We have developed a laboratory exercise to demonstrate viral tropism, antigen-specific 
neutralization, and differences in antibody titer among patient sera using infection of two 
Escherichia coli strains by the bacteriophages T4 and ΦX174 using materials obtained 
from Carolina Biological Supply.  T4 and ΦX174 efficiently infect, respectively, E. coli 
B and C strains, and immune goat serum neutralizes the T4 phage but not the ΦX174 
phage. Multiple variables were addressed.  Strain-specific infection by the phages T4 and 
ΦX174 was verified.  Phage stocks were titered to determine the ideal concentration 
required to obtain optimal starting numbers of well-separated plaques; concentrations of 
the two phages required to achieve optimal plaque numbers varied due to dramatic 
differences in plaque size.  The optimal concentration (dilution) of goat serum required to 
inhibit infection by T4 and a suitable time for neutralization of the T4 phage particles 
were determined. Similar concentrations of the T4-specific serum did not interfere with 
plaque formation by the ΦX174 phage.  Using such parameters, a procedure was written 
in which three pairs of students would perform portions of a larger investigation. T4-
specific antiserum is provided at to two different concentrations to represent patient sera 
(John & Lucy) containing different titers of neutralizing antibodies.  Two student groups 
would prepare parallel serial dilutions of these sera, and test a pre-determined volume of 
each dilution for reduction of plaque formation.  A third group would test the highest 
three concentrations of each dilution series to assure that the same sera do not interfere 
with infection by a second virus, ΦX174.  By counting the numbers of plaques produced, 
students should determine which patent had the higher titer of circulating phage-specific 
antibodies, can calculate the relative difference in antibody concentration between patient 
sera, and confirm that protection was virus strain-specific. (66) 
 
Corinne Wulf, Kayla Smith, Hannah Railing, Maureen Asper^, Nancy Woods*, Tara 
Jankouskas* 
Evidence-Based Interventions for Artificial Nutrition and Hydration 
Background /significance: At some point in the terminal illness trajectory a decision is 
made regarding artificial nutrition and hydration (ANH). For patients and families, this 
can be a challenging decision as they evaluate the benefits and risks of withholding and 
administering ANH. The primary concern is pain and comfort during the dying 
experience. It is crucial that providers, families, and patients be properly educated on the 
evidence-based research regarding ANH in order to make informed decisions for 
terminally ill patients. PICO Question: Among adults in end stage terminal illness, what 
is the effect of artificial nutrition and hydration compared to no artificial nutrition and 
hydration on pain? Methods of Literature Search: A review of literature was conducted 
utilizing PubMed, MedLine, CINAHL, Cochran Database and National Guidelines 
Clearing House from 2003-2012. Thirty-four total articles were identified; 12 were used 
for the review. The levels of articles ranged from II-IV with an average quality of B. 
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Findings from EBP Project: Regarding pain, evidence shows that withholding ANH 
can produce symptom amelioration, endogenous opioid production, decreased overall 
sensory perception, decreased nociception, produces somnolence and euphoria 
(Heuberger, 2010), and pain relief through edema reduction (Kolb, 2009). 
Recommendations for Practice: Based on the translation of evidence to practice from 
the Hopkins model, we found consistent and compelling evidence to suggest practice 
change. After the evaluation of the evidence base, evidence suggests that ANH does not 
prolong life; it causes discomfort and undue side effects, and should be evaluated on a 
case-to-case basis with proficient, unbiased family education. We recommend the 
education of key stakeholders (physicians, nurse, CNA’s, nutritionist, home health care 
nurses, patients, family members). (79) 
 
Andy Yong 
An Introduction to Voice Recognition 
Voice recognition is becoming more and more prevalent in our modern day society, This 
project is an attempt to research and understand the basics of how voice recognition 
works. The particular emphasis of the project will be on using the Fast Fourier Transform 
to differentiate two distinct audio signals. (18) 
 
Natalie Ziegler, Hannah Tims* 
Methnothermus fervidus Histone Binding Affinity and Packaging of Archaeal DNA 
Each domain of life requires specific strategies for compacting the large amount of 
genomic material within the spatial confines of the cell.  Packaging of the DNA is 
essential for protection, genetic stability, and gene accessibility.  Archaea are categorized 
as prokaryotes and thrive under diverse environmental conditions; however they use a 
mechanism for DNA packaging similar to eukaryotes.  Eukaryotes and archaea compact 
their DNA in nucleosome structures by wrapping their DNA around complexes of histone 
proteins.  Although similarities exist between histone structure in eukaryotes and archaea, 
it is unknown how the proteins and DNA are stabilized under diverse conditions under 
which archaea thrive.  This study seeks to understand the nature of nucleosome formation 
in Methanothermus fervidus archaea.  The two histones of interest, HMfA and HMfB, 
have a common ancestry with eukaryote core histones making M. fervidus an ideal 
system for comparison of nucleosome formation.  We examined binding affinity during 
nucleosome formation between small fragment DNA KS1418 and HMfA and HMfB with 
electrophoretic mobility shift assays.  Results showed that HMfB had a higher binding 
affinity for KS1418, though both histones bound DNA and showed strong evidence of 
nucleosome formation.  These results will allow us to continue analyzing the binding 
dynamics of HMfA and HMfB, and compare results to mutant histones that can be 
fluorescently labeled.  In addition, efforts were made to improve upon the method for 
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